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ADVERTISEMENT. 


The  scientific  publications  of  the  National  Museum  consist  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table 
of  contents  of  the  volume. 

The  present  volume  is  the  forty-ninth  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  '^  Special  Bulletin,''  has 
been  adopted  in  a  few  instances  in  which  a  lai^er  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museimi,  have  been  published  as  Bulletins. 

RiOHABD  BaTHBUN, 

Assistavi  Secretary,  Smithsonian  Institution,  in 

charge  of  the  United  States  National  Museum. 
Maboh,  4,  1916. 
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DESCRIPTIVE  CATALOGUE  OF  THE  WASHINGTON  RELICS 
IN  THE  UNITED  STATES  NATIONAL  MUSEUM. 


By  Theodobe  T.  Belote, 
Asnttani  Curaior,  Division  o/Eigtoryf  United  States  National  Museum. 


INTRODUCTION. 

The  collection  of  objects  in  the  United  States  National  Museum 
relating  to  Geoi^e  Washington  consists  of  a  yariety  of  material 
gathered  from  numerous  sources.  While  composed  lai^ly  of 
articles  of  domestic  and  artistic  interest,  which  were  ovmed  by 
Washington  at  Mount  Vernon,  the  collection  includes  also  mementos 
of  his  life  in  the  field  during  the  War  of  the  Revolution,  and  a  number 
of  other  misceUaneous  relics  of  greater  or  less  importance. 

Mount  Vernon  house,^  historically  the  most  interesting  of  American 
mansions,  and  closely  associated  with  nearly  all  the  objects  herein 
described,  was  erected  in  1743  for  Lawrence  Washington,  the  half- 
brother  of  George,  and  so  named  in  honor  of  Admiral  Edward  Vernon, 
E.  N.,  under  whose  command  Lawrence  Washington  had  served 
during  the  British  expedition  against  Cartagena  in  1741.  The  prop- 
erty '  passed  into  the  hands  of  George  after  the  death  of  Lawrence 
in  1752,  and  the  house  was  later  improved  and  enlarged.  When 
Mrs.  Washington  died  in  1802  Moimt  Vernon  became,  in  accordance 
with  Washington's  will,  the  property  of  his  nephew  Bushrod  Wash- 
ington, who  in  turn  bequeathed  it  to  his  nephew  John  Augustine 

1  Benson  J.  Losaing,  in  his  work  Mount  Vernon  and  Its  Associations,  Hartfbrd,  1870,  has  given  an  inter- 
esting poiNilar  acooont  of  the  history  of  Mount  Vernon  and  of  the  objects  which  the  mansion  contained 
dnriog  the  lilstime  of  Washington.  While  the  historical  aocuiacy  of  some  of  Mr.  Lossing's  statements 
has  been  questioned,  the  work  givts  much  information  of  value  not  elsewhere  available. 

*  The  original  tract  of  land  consisted  of  five  thousand  acres  above  Dogue  Run  which,  in  1674,  was  granted 
by  Oovemor  Berkeley  jointly  to  John  Washington,  great-grandi^ther  of  George  and  Lawrence  Washington, 
and  to  Nicholas  Spenoer,  of  Bedford,  England.  John  Washington's  half  lay  between  Dogae  Run  and 
little  Hunting  Creek.  By  his  will,  dated  September  11, 1675,  he  bequeathed  this  Hunting  Creek  property 
to  his  son  Lawrence  Washington,  grandfather  of  deorge,  who  in  turn  bequeathed  it  in  1607,  to  his  daughter 
Ifildzed,  fh>m  idiom  it  was  inherited  in  1730  by  Augustine  Washington,  father  of  George.  In  1740  Augus- 
tioe  Washington  conveyed*  the  tract  to  his  son  Lawrence,  and  in  1743  confirmed  the  gift  by  will,  providing, 
however,  that  should  Lawrence  die  without  issue  the  property  should  go  to  Lawrence's  half-brother  George. 
Lawrence  died  in  1752,  leaving  a  widow  and  daughter.  The  daughter  dying  soon  after,  the  estate  passed 
to  George  Washington,  but  the  widow  of  Lawrence  retained  a  life  interest  hi  it,  which  interest  she  released 
to  George  Washington  in  1754  in  consideration  of  fifteen  thousand  pounds  of  tobacco  to  be  given  her  annually 
daring  her  natural  life.  She  died  in  1761.  See  George  Washington  and  Mount  Vernon,  by  Moncure  Daniel 
Conway.   Memoirs  of  the  Long  Island  Historical  Society,  vol.  4,  Brooklyn,  N.  Y.,  1889. 
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Washington,  from  whom  it  pas8e<}  to  a  son  of  the  same  name,  and 
in  1858  was  purchased  from  him  by  the  Moimt  Vernon  Ladies' 
Association.^ 

By  an  act  of  Congress  approved  Jime  20,  1878,*  the  Grovemment 
purchased  a  collection  of  Washington  relics  from  G.  W.  Lewis  and 
others,  the  heirs  of  Mrs.  Lawrence  Lewis,'  the  adopted  daughter 
of  Washington  and  the  wife  of  his  nephew  Major  Lawrence  Lewis. 
After  the  death  of  Mrs.  Washington  in  1802  these  objects  had  passed 
into  the  hands  of  Mrs.  Lewis,  and  on  her  death  in  1852  were  received 
by  her  heirs,  who  held  them  imtil  their  purchase  by  the  Grovemment 
in  1878,  when  they  were  deposited  in  the  United  States  Patent 
Office,  where  they  remained  until  transferred  to  the  United  States 
National  Museum  in  1883. 

The  objects  purchased  from  the  Lewis  heirs  form  the  greater  portion 
of  the  Washingtoniana  in  the  Museum,  and  are  designated  as  belong- 
ing to  the  "Lewis  collection"  in  the  present  catalogue.  The  sources 
of  other  Washington  relics,  received  by  the  Museum  at  various  times 
as  loans  or  gifts,  are  given  in  connection  with  the  description  of  the 
articles. 

Li  the  Museum  collection  of  Washingtoniana,  manuscripts  are  lack- 
ing. The  science  of  history,  however,  is  not  confined  to  manuscripts 
alone  for  the  soTU*ces  of  its  data,  and  the  collection  as  it  stands  is  of 
great  interest  and  value,  both  to  the  student  of  history  and  to  the 
general  public. 

In  the  preparation  of  this  catalogue  a  number  of  works  on  antiques 
have  been  consulted  and  references  to  these  are  given  in  footnotes. 
Besides  the  printed  authorities  referred  to  in  the  footnotes,  the  in- 
formation herein  given  has  been  derived  from  labels  accompanying 
the  objects  while  in  the  Patent  Office,*  and  from  the  correspondence 
of  the  Museum  authorities  with  the  Patent  Office  authorities  and 
with  individuals  who  have  had  more  or  less  personal  knowledge 
of  the  various  objects  in  the  collection.  Loformation  concerning 
the  collection,  not  otherwise  attributed  in  the  footnotes,  has  been 
derived  from  these  manuscript  sources  now  in  the  Museum  files. 

Acknowledgment  should  be  made  of  the  important  assistance 
rendered  in  the  preparation  of  this  catalogue  by  Mr.  A.  Howard 
Clark,  curator  of  the  Division  of  History  of  the  United  States  Na- 
tional Museum,  under  whose  supervision  the  Washington  collection 
was  removed  from  the  Patent  Office  to  its  present  location  in  1883. 

i  See  Moimt^emon  and  Its  Preservatloii,  185S-1910,  by  Thomas  Nelson  Page,  New  York,  1910. 

s  See  U.  S.  Stotates  at  Large,  toL  20,  p.  318. 

s  Eleanor  Parke  Custis  (Nelly  Custis),  the  granddaughter  of  Mrs.  Washington,  manied  Lawreooa 
Lewis,  son  of  Fielding  Lewis  and  "Betty''  Washington,  sister  of  General  Washington.  See  Appendix  1 
of  this  paper. 

*  Alfred  Honter,  In  his  work,  A  popular  catalogue  of  the  extraordinary  cariosities  In  the  National  Insti- 
tate,  arranged  In  the  building  belonging  to  the  Patent  Office,  Washington,  1858,  refors  briefly  to  the 
Washington  ooDeotlon  then  In  the  Patent  Office. 
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STATUES,  PAINTINGS,  AND  ENGRAVINGS. 

Plaster  sUOue  of  WasliingUm} — ^Life  size  figure  in  military  uniform, 
representing  Washington  before  Congress,  resigning  his  commission 
as  Ck>mmander  in  Chief  of  the  Continental  Army,  Annapolis,  Maryland, 
December  23,  1783.  Designed  by  Ferdinand  Pettrich  and  pre- 
sented to  the  National  Institute  by  the  sculptor  in  1842.  Trans- 
ferred from  the  U.  S.  Patent  Office  to  the  U.  S.  National  Museiun  in 
1883.    Plate  1.  Cat.  No.  92679,  U.S,N.M. 

Plaster  stcUue  of  Washington. — ^Life-size  figure  in  military  uniform, 
designed  by  William  Rudolph  O'Dofnoran,  being  the  original  model 
of  the  bronze  statue  ordered  by  the  State  of  New  York  for  Washing- 
ton's headquarters  at  Newbm^h,  Neur  York,  in  1886.  From  Maurice 
J.  Powers.    Plate  2.  Cat.  No.  125786,  U.S.N.M. 

Plaster  lust  of  Washington. — Copy,  made  by  dark  Mills  in  1863, 
from  the  original  life  cast  made  by  Houdon  at  Mount  Vernon  in  1785. 
Gift  of  Miss  Elizabeth  Bryant  Johnston.  Height,  19  inches;  base, 
7}  by  lOi  inches.    Plate  3.  Cat.  No.  218154,  U.S.N.M. 

Brome  hast  of  Washington. — Copy  of  the  bust  made  by  Houdon  at 
Mount  Vernon  in  1785.  Cast  at  the  National  Fine  Art  Foundry, 
New  York.  Height,  24  inches;  base,  7}  inches  square.  From 
Maurice  J.  Powers.    Cat.  No.  202333,  U.S.N.M. 

Plaster  face  masi  of  Washington.-— Cast  from  the  mold  made  at 
Mount  Vernon  by  Houdon  in  1785.  Height,  9}  inches;  width,  7} 
inches.  Lent  by  the  National  Society  of  the  Daughters  of  the 
American  Revolution.    Cat.  No.  3962,  U.S.N.M. 

Portrait  cfWashington.^ — Oil  painting,  artist  unknown.  Half  length, 
life  size,  and  by  the  Lewis  family  regarded  as  a  very  excellent  Uke- 
ness.  Retained  at  the  Patent  Office  when  the  Lewis  collection  was 
transferred  to  the  United  States  National  Museum  in  1883,  and  trans- 
ferred to  the  Smithsonian  Listitution  from  the  Department  of  the 
Interior  in  1911.  Size,  30  by  44  inches.  Lewis  collection.  Cat.  No. 
276149,  U.S.N..M. 

Miniature  portrait  of  Washington. — By  John  Trumbull.  Oil  on 
wood  in  the  original  frame  of  wood,  which  is  carved  and  gilded. 
Three-quarter  face  to  the  right,  and  bust,  in  civilian  dress  of  the 
period  with  dark  coat  and  white  neckerchief.  Made  from  life  during 
the  period  from  1792  to  1794,  when  Trumbull  was  engaged  in  paint- 
ing his  full-length  portrait  of  Washington  at  the  President's  House 
in  Philadelphia.  Size,  6  by  7  inches.  Lewis  collection.  Plate  4. 
Cat.  No.  92356,  U.S.N.M. 

Mimature  portrait  of  Mariha  Washington. — ^By  John  Trumbull. 
Oil  on  wood  in  the  original  frame  of  wood,  which  is  carved  and  gilded. 

I  In  connection  with  this  statue  and  otber  objects  of  art  mcntfamed  in  this  list,  see  The  National 
Galleiy  of  Art,  by  Rlchaid  Rathbon,  Washington,  1909.    Bulletin  70,  U.  S.  National  Musemn. 
s  Bee  Annnal  Report  of  the  Smitfasonian  Instltntian  for  1011,  p.  105. 
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Full  face  and  bust,  in  dress  of  the  period,  of  light  material,  with 
shawl  about  shoulders  and  white  lace  cap  with  blue  ribbon.  Painted 
from  life  during  the  period  from  1792  to  1794.  Size,  6  by  7  inches. 
Lewis  collection.    Plate  4.    Cat.  No.  92357,  U.S.N.M. 

(HI  painting. — Supposed  to  represent  Genesee  Falls,  New  York. 
From  Mount  Vernon.  Size,  39  by  49J  inches.  Lewis  collection. 
Cat.  No.  92220,  U.S.N.M. 

Oil  painting. — ^Moonlight  scene  on  a  rocky  coast.  From  Mount 
Vernon.  Size,  31  by  43  J  inches.  Lewis  collection.  Cat.  No.  92221, 
U.S.N.M. 

Engraved  portrait  of  ihe  Bight  Bonordble  Sdina,  Dowager  Countess 
of  Huntingdon. — By  "J.  Fittlet,  engraver  to  His  Majesty."  From  a 
painting  by  R.  Bowyer,  "Miniature  painter  to  His  Majesty."  The 
countess  is  shown  seated  at  a  table,  her  left  arm  resting  on  a  lai^ 
volume.  Presented  to  Washington  by  the  coxmtess.  Size,  lOJ  by 
8J  inches.    Lewis  collection.    Cat.  No.  92405,  U.S.N.M. 

Portrait  of  Martha  Washington. — Colored  print,  published  about 
1790  by  J.  Testi,  10  Leather  Lane,  Holborn,  London.  Mrs.  Wash- 
ington is  shown  attired  in  an  evening  gown  of  the  period  and  seated 
upon  a  chair  under  a  crimson  canopy.  She  wears  a  pearl  necklace 
and  a  diadem.  The  legend  reads:  "Lady  Washington.''  Gift  of 
C.  R.  Whedon.     Size,  7i  by  Sf  inches.    Cat.  No.  122189,  U.S.N.M. 

Portrait  of  Washington, — Colored  print,  published  about  1790  by 
J.  Testi,  10  Leather  Lane,  Holborn,  London.  Washington  is  shown  in 
military  imiform  seated  upon  a  chair  imder  a  canopy.  The  legend 
reads:  "General  Washington."  Gift  of  C.  R.  Whedon.  Size,  7}  by  61 
inches.    Cat.  No.  122190,  U.S.N.M. 

FURNITURE. 

Washington's  easy  chair. — ^Rain  heavy  solid  wing-cheek  frame  of 
Hepplewhite  design  with  curved  arms  extending  from  front  to  top 
of  back.*  Upholstered  in  linen  with  hair  cushions.  Original  cover 
lacking.  Re-covered  about  1850  with  chintz  cloth  of  striped  design. 
From  the  bedroom  of  Washington  at  Moimt  Vernon,  and  used  by  biTn 
a  short  time  before  his  death.  Height,  48  inches;  width,  31  inches; 
depth,  22  inches.  Lewis  collection.  Plate  27.  Cat.  No.  92216, 
U.S.N.M. 

Twelve  block  walnut  chairs. — Backs  open  and  straight,  Sheraton 
style,  the  splats  carved  in  the  shape  of  a  lyre.  Legs  square  and 
straight.  Seats  upholstered  with  blue  and  drab  cloth  of  a  delicate 
floral  pattern  with  circular  designs  in  center.  Height,  36  inches; 
width,  20i  inches;  depth,  17^  inches.  Lewis  coUectioti.  Plate  5. 
Cat.  No.  92201-12,  U.S.N.M.. 

1  Compare  N.  Hadflon  Moore,  The  Conectofs  Mannal,  New  York,  1906,  p.  56. 
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Mahogany  footstool. — Original  cover  lacking.  Re-covered  about 
1850  with  large  figured  red,  blue,  green  and  brown  Brussels  carpet. 
Used  in  Washington's  bedroom  at  Mount  Vernon.  Length,  17 
inches;  width,  13  inches;  height,  8}  inches.  Lewis  collection. 
Cat.  No.  92213,  U.S.N.M. 

Two  mahogany  armchairs. — Open  backs,  Hepplewhite  style,  the 
splats  carved  in  shape  of  a  shield  with  four  vertical  curved  bars. 
Arms  curved  outward  and  downward.  Front  legs  straight,  back  legs 
curved  inward.  Upholstered  with  black  horsehair  doth.  Part  of 
the  furniture  of  the  President's  house  in  Philadelphia,  during  Wash- 
ington's second  administration,  1793-1797.  Height,  40  inches; 
width,  28  inches;  depth,  19  inches.  Lewis  collection.  Plate  6.  Cat. 
No.  92214-15,  U.S.N.M. 

Two  cherry  crickets.^ — ^L^  mortised  through  the  tops  and  braced 
with  small  blocks.  Sides  braced  with  curved  brackets.  Length, 
16|  inches;  width,  12}  inches;  height,  11^  inches.  Lewis  collection. 
Cat.  No.  92217-18,  U.S.N.M. 

Mahogany  table  with  marble  top. — ^Prame  plain.    Legs  curved  out-  • 
ward,  terminating  in  globular  feet.    Top  of  encrinal  gray  limestone, 
with  reddish-brown  and  white  tracings.    Length,  44  inches;  height, 
30  inches;  width,  26  inches.    Lewis  collection.    Plate  27.    Cat.  No. 
92402,  U.S.NJif. 

McLhogany  table. — Sides  and  l^  elaborately  carved  with  conven- 
tional floral  and  geometrical  designs.  Top  inclosed  by  a  narrow 
strip  rising  an  inch  and  a  quarter  above  the  sides.  Used  at  Moimt 
Vernon  as  a  stand  for  ornaments  and  in  serving  tea.  Height,  27 
inches;  width,  23  inches;  length,  32  inches.  Lewis  collection.  Cat. 
No.  92640,  U.S.N.M. 

Parlor  mirror. — ^A  central  rectangular  glass  is  surroimded  by  four 
narrow  sections  of  glass  separated  from  the  central  piece  by  gilded 
beadwork.  The  whole  is  inclosed  by  a  broad  carved  gilt  frame, 
surmounted  by  a  small  rectangular  section  of  glass  inclosed  by  a 
plain  gilded  bc^.  Above  this  rises  an  ornate  slender  crest  of  carved 
wood  in  the  shape  of  a  vase  with  an  ornamental  scroll  of  gilt  wire 
arranged  at  either  side  extending  down  half  the  length  of  the  mirror. 
Size,  43i  by  30i  inches.  Lewis  collection.  Plate  27.  Cat.  No. 
92219,  U.S.NJ^ 

Large  parlor  mirror. — ^The  glass  is  divided  into  two  sections,  not 
separated  by  beadwork,  and  the  whole  is  inclosed  by  a  broad  plain 
gilt  frame.  A  narrow  oak  frame  has  been  added  for  the  sake  of  pro- 
tection. Size,  82  by  43  inches.  Lewis  collection.  Cat.  No.  92224, 
U.S.N.M. 

1  An  objects  not  ofherwiae  indicated  were  osed  by  WasbingUm  at  Mount  Vexnon.  Tbe  Hnseum  ooUec- 
tloDs  indnde  a  wooden  model  of  tbte  manalon  showing  its  interior  arrangement  end  the  additions  made 
at  Tarioos  times  to  the  original  house  erected  for  Lawrence  Washington  in  1743.  Length,  60  inches 
width,  34  faiche8;hel^th,  24  inches.    Lent  by  Mr.  H.  H.  Dodge.    Cat.  No.  255268,  IT.S.N.M. 
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Toilet  mirror. — ^The  glass  is  in  two  rectangular  sections,  upper 
and  lower,  the  whole  inclosed  in  a  narrow  frame  of  black  walnut  sur- 
rounded with  a  thin  strip  of  maple.  The  glass  of  the  upper  section  is 
decorated  in  gilt  with  a  lacquered  des^  of  roses  and  leaves  arranged 
in  festoons  with  bows  of  ribbon.  Presented  by  General  Washington 
to  Mrs.  Washington  in  1795.  Size,  20  by  18  inches.  Upper  section 
20  by  6  inches.    Lewis  collection.    Cat.  No.  92225,  U.S.N.M, 

Mdhogaivy  bedstead — consisting  of  the  following  pieces:  Two  plain 
square  foot  posts;  two  ornately-carved  head  posts,  lower  part  of  each 
square,  and  upper  part  fashioned  after  Greek  columns;  plain  head- 
board with  curved  top;  plain  footboard  with  straight  top;  two  plain 
side  boards;  thirteen  plain  pine  slats;  four  plain  pine  slats  for  curtain 
supports.  Presented  by  Admiral  Edward  Vernon,  Royal  Navy,  to 
Lawrence  Washington,  who  had  served  as  captain  in  the  expedition 
undertaken  by  Admiral  Vemon  against  Cartagena  in  1741.^  Be- 
queathed to  Washington  by  his  half-brother,  Lawrence,  in  1752, 
Height,  6  feet  6  inches;  width,  4  feet  8  inches;  length,  6  feet  4  inches. 
•Lewis  collection.    Cat.  No.  92411-22,  U.S.N.M. 

Fire  heUowa. — Oval  in  shape  with  cone-shaped  spout  of  iron.  Sides 
and  handles  of  ash  wood,  the  former  carved  with  a  succession  of 
concentric  rings.  Body  of  heavy  brown  leather,  fastened  to  sides 
with  iron  tacks.  Length,  27  inches;  width,  11  indies.  Lewis  colleo- 
tion.    Cat.  No.  92634,  U.S.N.M. 

CANDELABRA,  LAMPS,  AND  CANDLESTICKS. 

Pair  of  glass  candelabra. — ^Description  of  each  as  follows:  Base 
pyramidal  in  shape  and  surmounted  by  a  circular  silver  top  above 
which  rises  a  slender  triangular  stem  of  glass,  surmotmted  by  a  circu- 
lar dish-like  top  with  scalloped  edges  upon  which  rests  a  cup-shaped 
ornament.  From  the  silver  top  of  the  base  extend  four  six-sided 
glass  arms  nearly  at  right  angles  to  each  other.  Two  of  these  extend 
upward,  outward,  and  downward,  and  two  extend  outward,  down- 
ward, and  upward  in  the  form  of  an  ''S,"  and  support  on  each  end 
cylindrical-shaped  candle  sockets,  at  the  upper  and  lower  ends  of 
which  are  star-shaped  ornaments  projecting  beyond  the  socket  and 
from  which  hang  glass  pendants.  The  foxu*  arms  are  united  by  a 
gracefully  festooned  chain  of  glass  pendants  joined  with  metal  links. 
The  glass  is  of  tmusual  clearness  and  the  numerous  pendants  give  a 
beautiful  prismatic  effect  to  the  pieces.  Height,  23  inches;  width, 
14  inches;  base,  4i  inches  square.  Lent  by  Miss  Mary  Custis  Lee. 
Cat.  No.  2088,  U.S.N.M. 

Pair  of  silver-plated  waR-hracket  lamps. — ^Each  lamp  consists  of  a 
circidar  bracket  fitted  with  a  horizontal  arm  which  extends  outward 


1  See  Xntrodofition  to  this  paper,  p.  1. 
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and  supports  an  octagonal  um-shaped  receptacle  for  oil.  From  the 
bottom  of  this  nm  extends  horizontally  a  tube  supporting  on  the  end 
a  cylindrical  wick  holder  fitted  with  a  small  blue  glass  chimney.  The 
wick  is  adjusted  to  th&  required  height  by  means  of  a  small  rack  screw 
on  the  side  of  the  holder.  The  piece  is  plain  with  the  exception  of 
the  receptacle  for  oil  which  is  decorated  at  the  top  with  a  narrow  band 
of  floral  design  below  which  are  engraved  broad  festoons  of  flowers* 
Height,  12^  inches;  width,  8}  inches.  Lewis  collection.  Plate  7. 
Cat.  No.  92244-45,  U.S.NJM. 

SiLver-'fUAed  doutle  lamp. — The  base  is  of  glass,  pyramidal  in  shape 
and  supports  at  the  top  an  um-shaped  receptacle  for  oil.  To  the 
right  and  left  of  the  um  extends  a  silver-plated  tube  supporting 
cylindrical  holders  for  wicks  and  blue  glass  chimneys.  Height,  14^ 
inches;  width,  12}  inches;  base,  4  inches  square.  Lewis  collection. 
Plate   8.  Cat.   No.  92243,  U.S.N.M. 

SUver-plated  candUstidc. — ^The  base  is  octagonal,  four  of  the  sides 
being  straight  and  four  concave.  The  short  stem  rises  above  the 
base  like  an  inverted  beU.  Used  in  one  of  the  bedrooms  at  Mount 
Vernon.  Base,  6|  by  4f  inches;  height  of  stem,  4^  inches.  Lewis 
collection.    Cat.  No,  92410,  U.S.N.M. 

Brass  candelabrum  with  reflector. — A  heavy  circular  base  supports  a 
slender  steel  rod  21  inches  high  terminating  in  a  brass  ring.  At  right 
angles  to  the  rod  is  a  movable  standard,  bearing  at  either  end  a 
candlestick  with  circular  base  and  cylindrical  socket,  and  adjustable 
to  the  desired  height  by  means  of  a  screw  attachment.  The  candle- 
sticks, by  means  of  the  short  arms  joining  them  to  the  standard,  may 
be  swung  to  the  front,  side,  or  back.  Behind  the  rod  rises  a  brass 
standard  curving  outward  and  supporting  a  rectangular  polished 
brass  reflector  adjustable  to  the  desired  height  by  means  of  a  screw 
attachment.  Used  by  Washington  diuring  the  War  of  the  Revolution, 
in  the  President's  house  in  Philadelphia,  and  at  Mount  Vernon. 
Height,  22  inches;  width,  15  inches;  diameter  of  base,  5f  inches. 
Reflector,  11 J  inches  by  6i  inches.  Lewis  collection.  Plate  7.  Cat. 
No.  92256,  U.S.N.M. 

Pair  of  silver-plated  candlesticks. — ^Description  of  each  as  follows: 
The  circular  base  is  decorated  with  two  lines  of  beadwork  and  one 
of  oak  leaves.  The  stem,  which  rises  above  the  base  like  a  slender 
inverted  cone,  is  decorated  with  a  set  design  of  geometrical  charac- 
ter. Immediately  below  the  socket,  which  is  decorated  with  bead- 
work  and  oak  leaves,  is  a  design  of  drapery,  gracefully  festooned 
about  the  stem.  Height,  10}  inches;  diameter  of  base,  5^  inches. 
Lewis  collection.    Cat.  No.  92247,  U.S.N.M. 

Hall  lantern. — ^A  rectangular  iron  frame  set  with  ^ass  sides  and 
bottom.  The  four  comer  strips  of  the  frame  curve  over  and  unite 
in  the  center  at  the  top  to  form  an  iron  ball  fitted  with  a  ring  for 
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suspending  the  lantern  from  the  ceiling.  The  bottom  and  sides  are 
ornamented  with  slender  open-work  strips  of  iron.  Dimensions 
12  by  12  by  18  inches.  Lent  by  Miss  Mary  Custis  Lee.*  Cat.  No. 
2089,  U.  S.  N.  M. 

TABLE  FURNISHINGS.* 

Nine  silver-plated  Jcnives  and  forks. — ^Four  knives,  the  blades  with 
elongated  V-shaped  backs  and  slender  points  slightly  curved  upward; 
handles  plain  with  knob-shaped  ends;  length,  10  inches.  Five  three- 
tined  forks  with  handles  of  same  type  as  the  knives  described  above. 
The  handles  of  each  of  the  knives  and  forks  are  engraved  with  the 
Washington  crest,  a  raven  issuing  from  a  coronet.  Marks  indistin- 
guishable Length,  8|  inches.  Lewis  collection.  Plate  9.  Cat.  No. 
92342-50,  U.S.N.M. 

Six  salt  cellars  and  stands. — Salt  cellars  of  dark-blue  Bohemian 
glass,  an  eight-pointed  star  design  on  bottom  of  each.  Stands  of 
silver  plate  oval  in  shape  and  ornately  decorated  in  openwork,  with 
festoons  of  lines  and  beadwork  upheld  by  shields  on  either  side  and 
at  the  ends.  Length,  3|  inches;  height,  2  inches;  width,  2f  inches. 
Lewis  collection.    Plate  10.    Cat.  No.  92249,  U.S.N.M. 

Silver-plated  cake  hasket. — Oval  in  shape.  Base  an  upright  band 
of  plate  decorated  with  two  lines  of  beadwork  and  an  openwork 
design  of  a  succession  of  tiny  rectangles.  Sides  decorated  with  an 
ornate  floral  design  in  openwork  and  with  rows  of.  beadwork. 
Handle  of  heavy  plate  ornamented  with  openwork  at  the  top  and 
hinged  at  either  end  to  side  of  basket.  Length,  14^  inches;  width, 
10^  inches;  height,  3}  inches.  Lewis  coUectioix.  Plate  10.  Cat. 
No.  92341,  U.S.N.M. 

Two  silver-plated  trays. — Circular  in  shape,  with  shallow  sides.  Dec- 
orated with  the  Washington  coat  of  arms'  and  two  lines  of  beadwork. 
Diameter,  10  inches.  Lewis  collection.  Plate  11.  Cat.  No.  92339-40, 
U.S.N.M. 

Silver-plated  tray. — Oval  in  shape,  with  the  sides  decorated  in  open- 
work, with  a  succession  of  minature  archways.  At  either  end  the 
sides  are  narrowed,  roimded,  and  sUghtly  raised  above  the  base  to 
serve  as  handles.  Length,  20  inches;  width,  15  inches;  height,  !{ 
inches.    Lewis  collection.    Plate  10.    Cat.  No.  92338,  U.S.N.M. 

Three  table  coasters  or  stands  for  wins  lotUes. — The  circular  base  of 
each  is  of  oak  wood,  surroimded  and  slightly  surmoxmted  by  a  heavy 
band  of  openwork  silver  plate.    The  bottoms  are  covered  with  green 

1  Since  the  above  was  written  this  object  has  been  withdrawn  from  the  Museum  by  the  owner. 

*  Unless  otherwise  described,  the  pieces  of  silverware  and  chlnaware  listed  are  without  marks. 

s  A  silver  shield,  divided  horizontally  by  two  crimson  bars  into  five  alternate  white  and  crimson 
stripes,  the  first  of  which  bears  three  crimson  stars.  The  similarity  of  this  design  in  certain  points  to 
that  of  the  United  States  flag  has  often  been  noted  by  wziter  on  the  history  of  the  latter  subject. 
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baize.  Diameter,  5  inches;  height,  1^  inches.  Lewis  collection. 
Plate  10.    Cat.  No.  92336-37. 

Wooden  tea  tray, — Oval  in  shape;  rosewood  bottom  coyered  under- 
neath with  green  baize,  the  upper  side  decorated  with  a  large  oyal 
floral  design  in  inlaid  woods,  the  whole  surrounded  by  a  wreath  of  rose- 
buds intertwined.  A  nairow  raised  rim  of  maple  with  a  scalloped 
edge  encircles  the  tray,  which  is  fitted  at  either  end  with  a  bronze 
handle.  Presented  to  the  National  Institute  by  F.  P.  Butler  and 
transferred  from  the  United  States  Patent  Office  in  1883  to  the 
United  States  National  Museum.  Width,  24  inches ;  length,  32  inches ; 
handles,  3{  by  1^  inches;  height  of  side,  f  of  an  inch.  Plate  12. 
Cat.  No.  92525,  U.S.N31. 

Oudery  case. — Oak  box  with  convex  front  and  hinged  Ud,  the  whole 
covered  with  shagreen.  Tiers  of  48  small  compartments,  lined  with 
green  velvet,  for  knives  and  forks,  rise  one  above  the  other  from  front 
to  rear  of  the  case,  which  is  fitted  with  a  lock  and  two  small  iron 
handles,  one  on  either  side  near  the  front.  Base,  9  by  9^  inches; 
height  in  front,  7^  inches;  height  in  rear,  13^  inches.  Lewis  collec- 
tion.   Plate  13.    Cat.  No.  92400,  U.S.N31. 

Silver  vnne  cooler} — Owned  by  Washington  and  presented  by  him 
to  Oliver  Wolcott,  Secretary  of  the  United  States  Treasury,  1795- 
1800.  This  piece  of  tableware,  one  of  a  number  of  the  same  type 
imported  by  Washington  from  France,  is  of  an  elliptical  urn  shape  and 
is  decorated  on  either  side  at  the  top  with  a  Uon's  head,  from  which 
depends  a  small  silver  handle.  Engraved  on  the  front : ''  Presented  by 
George  Washington  to  Oliver  Wolcott,  Secretary  of  the  Treasury." 
Length,  11  inches;  width,  6^  inches;  height,  8  inches.  Lent  by 
Miss  Emily  Tuckerman.    Cat.  No.  283169,  U.SJ^JM. 

CHINAWARE. 

Nine  pieces  cf  Hue  and  white  china. — Decorated  with  scenes  of 
Oriental  design  and  commonly  known  as  old  blue  Canton  ware. 
Used  at  Mount  Vernon  on  ordinary  occasions. 

(/)  Octagonal  platter,  with  scalloped  comers.  Decorated  with  a 
scene  showing  two  deer  and  a  clump  of  trees  in  the  foregroimd  and 
a  house  and  trees  in  the  backgroimd.  The  picture,  which  is  sur- 
rounded by  a  single  narrow  line,  is  lacking  in  detail.  The  rim  of  the 
platter  is  decorated  with  a  narrow  set  design  of  butterfly  wings, 
plants,  and  diaper  work.  Length,  17  inches;  width,  13 J  inches; 
Lewis  collection.    Cat.  No.  92226,  U.S.N.M. 

(f)  Octagonal  platter,  with  scalloped  comers.  Decorated  with  a 
scene  showing  in  the  for^round  a  promontory  with  a  house,  rocks, 
and  trees  and  in  the  backgroimd  on  the  right  an  island  with  a  pagoda 

>  See  LoMiiig'i  Moant  Venum  and  Its  AaaodatiaoB,  pp.  303-265. 
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and  trees.    The  rim  bears  a  design  of  floral  and  diaper  work.   Length, 
16^  inches;  widths  12^  inches.    Lewis  collection.    Cat.  No.  92227. 

(S)  Octagonal  platter^  with  scalloped  comers.  Decorated  with  a 
land  and  water  scene  showing  houses,  a  pagoda,  trees,  a  bridge,  boats, 
and  a  flock  of  birds  in  the  background.  The  rim  bears  a  heavy  border 
of  diaper  work  encircled  with  a  floral  design.  Length,  16^  inches-; 
width,  13J  inches.  Lewis  collection.  Plate  14.  Cat.  No.  02229. 
U.S.N.M. 

(4)  Octagonal  platter  with  scalloped  comers.  Decorated  with  a 
land  and  water  scene  showing  in  the  foreground  on  the  right  a  house 
and  garden  surrounded  by  a  wall,  the  whole  connected  by  a  bridge 
with  a  promontory  on  the  left.  Li  the  background  is  an  island  with 
trees  and  houses.  On  the  water  are  three  boats  and  in  the  air  a 
flock  of  birds.  The  rim  bears  a  design  of  butterflies  and  diaper  work* 
Length,  16  inches;  width,  12^  inches.  Lewis  collection.  Plate  14. 
Cat.  No.  92230,  U.S.N.M. 

(5)  Oircuiar  platter. — ^Decorated  with  a  landscape  scene  showing  a 
large  willow  tree  with  shrubbery  to  the  right  and  left.  About  the 
rim  is  a  complicated  design  of  butterflies  and  flowers  mingled  with 
diaper  work.  Diameter,  15  inches.  Lewis  collection.  Cat.  No. 
92228,  U.S.N.M. 

(6)  Washbowl. — ^The  interior  is  decorated  with  a  scene  at  the  mouth 
of  a  river  showing  on  the  right  in  the  foreground  a  large  house  in  a 
dump  of  trees.  On  the  left  in  the  background  is  a  house  on  a  pro- 
montory among  trees.  On  the  river  appears  a  boat  and  in  the  air 
two  birds.  The  interior  near  the  rim  bears  also  a  band  of  diaper 
design.  The  rim  flares  outward  and  bears  on  the  top  a  narrow  band 
of  beadwork.  The  exterior  is  decorated  with  three  floral  designs. 
Height,  4i  inches;  diameter,  11^  inches.  Lewis  collection.  Plate  15. 
Cat.  No.  92231,  U.S.N.M. 

(7)  Ought  or  water  hotUe. — ^Decorated  with  a  scene  on  the  banks 
of  a  river,  showing  houses  and  trees.  Two  birds  appear  in  the  air 
and  on  the  river  a  boat  with  a  man  at  the  stem.  A  broad  band  of 
diaper  pattern  encircles  the  stem.  Diameter  of  base,  3  inches;  diam- 
eter of  mouth.  If  inches;  diameter  of  body,  5}  inches;  height,  9f 
inches.    Lewis  collection.     Plate  18.     Cat.  No.  92390,  U.S.N.M. 

(8)  PuThck  howl. — ^The  interior  is  plain  with  the  exception  of  a  band 
of  floral  design  near  the  rim  broken  by  four  heart-shaped  medallions 
equally  distant  apart.  One-half  of  the  exterior  is  covered  with  large 
floral  designs.  The  opposite  side  bears  a  single  flower  with  two  leaves. 
Height,  6  inches;  diameter,  llj  inches.  Lewis  collection.  Plate 
15.     Cat.  No.  92232,  U.S.N.M. 

(S)  Chinese  vase. — ^Decorated  with  a  scene  on  the  banks  of  a  river 
and  with  a  cloud-like  design  on  the  stem.  Diameter  of  base,  1  \  inches ; 
diameter  of  mouth,  f  inch;  diameter  of  body,  3}  inches;  height,  6| 
inches.    Lewis  collection.     Plate  18,  Cat.  No.  92391,  U.S.N.M. 
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Three  Chinege  vases. — ^Decorated  in  blue  and  gold  with  Chinese 
landscapes  and  water  views.  A  narrow  band  of  diaper  pattern  en- 
circles the  top  and  bottom  of  each.  The  lids  are  surmounted  with 
the  figure  of  a  dog  with  mane  and  claws.^  The  dimensions  of  each 
vase  are  as  follows:  Diameter  of  bottom,  3^  inches;  diameter  of 
mouth.  If  inches;  diameter  of  top,  3^  inches;  height,  10}  inches. 
Lewis  collection.     Plate  16.     Cat.  No.  92386-92388,  U.S.N.M. 

Chinese  vase. — ^Decorated  in  blue  and  gold  with  Chinese  landscapes 
and  water  views.  A  narrow  band  of  diaper  pattern  encircles  the 
top  and  bottom.  Mouth  flares  outward.  Diameter  of  base,  3} 
inches;  diameter  of  mouth,  5|  inches;  height,  10}  inches.  Lewis  col- 
lection.    Cat.  No.  92389,  U.S.NJM.* 

Porcelain  saucer. — ^Literior  decorated  with  colored  drawing  of  four 
Chinese  figures,  two  men  and  two  women.  One  of  the  men  leans 
against  a  horse  and  is  dressed  in  armor,  the  other  carries  a  sword. 
One  woman  is  seated,  the  other  stands  bj  the  side  of  a  vase.  The 
interior  of  the  rim  bears  a  gilt  band  of  geometrical  and  scroll  design. 
Diameter,  8i  inches;  height,  1}  inches.  Lewis  collection.  Cat.  No. 
92353,  U.S.NJM. 

China  lowl. — ^Literior  without  decoration.  A  narrow  band  of  gilt 
encircles  the  exterior  at  top  and  bottom.  The  outside  of  the  rim  is 
decorated  with  a  succession  of  wreaths  of  red  roses  and  green  leaves 
intertwined.  Above  the  intersections  of  the  wreaths  are  small  dark- 
blue  triangular  designs  with  concave  sides.  The  side  of  the  bowl  bears 
the  monogram  ''O.  W."  in  gold  on  a  ground  of  golden-brown  cloud 
surmounted  by  a  tiny  rose  wreath.  A  set  of  china  of  this  type  was 
presented  to  Washington  in  1782  by  the  Count  de  Custine,*  one  of  the 
French  officers  who  volunteered  their  services  to  the  American  Colo- 
nies during  the  War  of  the  Revolution.  Diameter,  8i  inches;  height, 
4  inches.    Lewis  collection.    Plate  17.    Cat.  No.  92379,  U.S.N.M. 

Wedgwood  plaie. — Of  soft  velvety  cream  color.  The  bottom  is  made 
in  imitation  of  closely  woven  wickerwork.  The  sides  are  of  open  lath- 
work.  Diameter,  8^  inches.  Lewis  collection.  Plate  18.  Cat.  No. 
92386,  U.S.N.M. 

Wedgwood  fruii  dish. — Of  soft  velvety  cream  color.  The  bottom  is 
made  in  imitation  of  closely  woven  wickerwork.    The  sides  are  of 

1  The  dog  "  Fo "  is  the  habitual  guardian  of  the  Buddhist  altar  and  temple.  With  its  claws,  mane,  and 
tail  it  bean  much  the  semblance  of  a  lion.  It  is  often  seen  on  the  top  of  vases,  forming  the  knob  of  the 
OOTV.   0ee  Joseph  ICarryat,  History  of  Pottery  and  Poroelain,  Iiondon,  1888,  p.  260. 

*  Mis.  Alice  Morse  Earle,  in  her  work  China  Collecting  in  America,  New  York,  1893,  gives  an  interesting 
aeooimt  of  the  Washington  china,  and  publishes  a  letter  from  Washington  to  Tench  Tilghman,  of  Bal- 
timore, in  conneotlon  with  a  notice  which  appeared  in  the  BalUmoft  AdvertUer  of  August  12, 1785, 
annoimcing  the  sale  of  certain  chinaware  just  imported  firom  the  East  by  Captain  O'Donnell,  of  the  ship 
PoOst.  It  is  quite  probable  that  the  13  pieces  of  china  described  above,  as  well  as  the  Cincinnati  plate 
described  on  page  12,  werepurehased  at  this  time  for  Washington  by  Colonel  Tilghman, 

•  Adam  PhU^ype,  Count  de  Custlne,  purobased  the  NidcrvUler  poroelain  fsctory  near  Btrassburg  between 
1774andl780.  The  NidervHler  pieces  are  noted  for  the  pureness  of  their  colors  and  the  richness  and  deU- 
oaoj  of  their  deoonUaos.  Count  da  Custine  was  beheaded  in  1793. 
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open  lathwork.    Diameter,  7^  inches;  height,  2}  inches.    Lewis  col- 
lection.   Plate  18.     Cat.  No.  92384,  U.S.N.M. 

Three  whnie-'Chn/na  plates, — Circular  in  shape,  with  12  scallops  in  rim. 
The  bottoms  bear  the  following  inscription  in  red:  ''MANUFre.  Mgr. 
le  DUC  Angouleme  Paris.^'  Made  about  1780  in  Paris  bj  Dihl  and 
Guerhard,  manufacturers  under  the  patronage  of  the  Due  d' Angou- 
leme. Called  ''porcellaine  d' Angouleme."  ^  Diameter,  10  inches; 
height,  If  inches.  Lewis  collection.  Cat.  Nos.  92233,  92235,  92248, 
U.S.N.M. 

Three  white--chiiia  plates. — In  description  the  same  as  the  three 
plates  noted  above  (Cat.  Nos.  92233,  92235,  92248),  but  unmarked. 
Lewis  collection.     Cat.  Nos.  92236,  92237,  92239,  U.S.N.M. 

Whiie-<Mna  fruU  dish. — Shape,  an  irregular  pentagon  with  sides 
alternately  conyex  and  concaye.  Rim  fluted  in  imitation  of  a  shelL 
Width,  9}  inches;  height,  2  inches.  Decorated  and  marked  as  plates 
described  above.  (Cat.  Nos.  92233,  92235,  92248.)  Lewis  collection. 
Cat.  No.  92353,  U.S.N.M. 

WJdte-china  fruit  dish. — Shape,  an  irregular  square.  Decorated 
and  marked  as  the  specimen  described  above.  (Cat.  No.  92353.) 
Comers  rounded  and  sides  slightly  concave.  Length  of  sides,  9 
inches.    Lewis  collection.    Cat.  No.  92352,  U.S.N.M. 

White^ina  bowl. — Circular,  with  six  scallops  in  rim.  A  narrow 
band  of  gilt  about  the  bottom  and  the  rim.  Diameter,  10}  inches; 
height,  4  inches.    Lewis  collection.    Cat.  No.  92351,  U.S.N.M. 

Two  white-china  platters. — Shape  of  each,  an  irregular  oval.  Rims 
decorated  with  scallops  and  a  narrow  band  of  gilt  with  indented 
edge  on  interior.  Length,  13f  inches;  width,  lOf  inches.  Lewis 
collection.    Cat.  Nos.  92354,  92355,  U.S.N.M. 

Five  white  Sevris  china  plates. — ^Decorated  with  scalloped  edges  and 
a  narrow  band  of  gilt  about  the  rim.  On  two  of  the  plates  the  band 
of  gilt  is  indented  on  the  interior.  Bottom  bears  in  blue  two  inter- 
laced ''L's,"  the  mark  used  by  the  Royal  Sevres  porcelain  factory 
from  1756  to  1777.'  Diameter,  10  inches;  height,  1^  inches.  Lewis 
collection.    Cat.  Nos.  92234,  92238,  92240-92242,  U.S.N.M. 

Two  white  Sevris  china  cZi^A^s.— Circular  in  shape,  with  scalloped 
edges.    Rims  decorated  with  a  narrow  band  of  gilt.    Bottoms  marked 
as  the  specimens  described  above.    Diameter,  8|  inches;  height.  If. 
inches.    Lewis  collection.    Cat.  Nos.  92380-92381,  U.S.N.M. 

White  Sevres  china  gravy  hoat  with  cover. — ^Decorated  with  two  nar- 
row indented  bands  of  gilt  and  one  plain  band  of  gilt.  Bottom  marked 
as  the  specimens  described  above.  Length,  9|  inches;  width,  6  inches; 
height,  4J  inches.    Lewis  collection.    Cat.  No.  92383,  U.S.N.M. 

^  See  ICarks  and  Monognms  on  Pottery  and  Poroeiain,  by  William  Chaffers,  London,  1897,  page  676. 

s  Sevite  china  of  this  period  was  usually  marked  with  a  letter  of  the  alphabet  placed  within  the  cipher, 
thus  indicating  the  year  in  which  It  was  made,  "A"  slgnUying  1753,  and  so  on.  The  pieces  in  the  Lewis 
ooUectlon  are  undated.    This,  however,  is  not  uncommon.   See  Chaffeis,  page  507. 
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CvTicinnati  china  jitate} — Blue  and  white  Canton  ware,  the  interior 
decorated  with  a  flying  figure  of  Fame  with  golden-brown  wings, 
blowing  a  trumpet.  The  figure  is  clothed  in  green  with  a  sash  of 
red,  and  in  the  left  hand  holds  suspended  from  a  blue  ribbon  the 
insignia  of  the  Society  of  the  Cincinnati.  This  design  is  encircled 
with  a  single  line  of  dark-brown  arrowheads  all  pointing  in  the  same 
direction,  and  inunediately  beyond  is  a  broad  band  of  diaper  pattern. 
The  scalloped  rim  of  the  piece  is  decorated  with  a  design  of  flowers 
and  butterflies  in  medium  blue  with  a  single  outside  line  of  bead- 
work.  Diameter,  9f  inches.  Gift  of  Judge  Joseph  Holt.  Cat.  No. 
123104,  U.S.N.M. 

"  MarQhO,  Washington^*  china  cup  and  saucer. — ^Part  of  a  set  of  china 
presented  to  Martha  Washington  by  Mr.  Van  Braam,'  one  of  Washing- 
ton's friends,  and  on  account  of  the  design  commonly  called  ''Martha 
Washii^ton  china."  Decorated  with  a  sunburst  of  gold,  below 
which  appears  a  red  ribbon  scroll  inscribed:  ''Decus  et  tutamen  ab 
illo."  Above,  in  the  center  of  the  sunburst,  is  a  green  laiu^el 
wreath  inclosing  the  monogram,  ''M.  W."  The  rims  are  decorated 
with  gilt  lines,  immediately  below  which  is  a  blue  and  gold  serpent. 
Below  this  appears  a  chain  of  alternate  laige  green  and  small  gold 
links.  Within  the  green  links  appear  the  names  of  the  following 
States:  North  Carolina,  South  Carolina,  Georgia,  New  Hampshire, 
Massachusetts,  Vermont,  Rhode  Island,  Connecticut,  New  York, 
New  Jersey,  Pennsylvania,  Delaware,  Maryland,  Virginia,  and  Ken- 
tucky. Dimensions  of  cup:  Diameter  of  base,  If  inches;  diameter 
of  top,  3^  inches ;  height,  with  cover,  4}  inches.  Dimensions  of  saucer: 
Diameter,  6i  inches;  height,  1^  inches.  Lewis  collection.  Cat.  No. 
92394,  U.S.N.M. 

GLAS8WABE. 

Blue  glass  'bowl. — ^Probably  used  for  sugar;  top  lacking.  American 
ware  with  corrugated  surface.  Diameter,  5  inches;  height,  3  inches. 
Lewis  collection.    Cat.  "No.  92378,  U.S.N.M. 

Eight  rum  or  punch  glasses. — ^Each  plain  and  keg-shaped,  with 
handle  extending  nearly  the  entire  height  of  glass.  Diameter,  2^ 
inches;  height,  2i  inches.  Lewis  collection.  Plate  18.  Cat.  Nos. 
92358-65,  U.S.N3f. 

Two  glass  tumblers. — (1)  Encircled  with  a  succession  of  parallel 
raised  lines.  Diameter,  3i  inches;  height,  3  inches.  Lewis  collection. 
Cat.  No.  92366,  U.S.N.M. 

(2)  Decorated  with  a  delicate  design  of  draped  lines  and  eight- 
pointed  stars.  Diameter  of  bottom.  If  inches;  diameter  of  top,  2f 
inches;  height,  3  inches.    Lewis  collection.    Cat.  No.  92367,  U.S.N.M. 

1 A  number  of  sets  of  china  beadng  the  insignia  of  the  Society  of  the  Cincinnati  were  imported  from  the 
Orient  by  original  members  of  the  society.  Compere  pege  1ft  of  this  paper,  Note  l,and  Mrs.  Alice  Morse 
Earle's  China  Coilecttng  in  America,  page  230. 

s  See  copy  of  Martha  Washington's  will  in  Benson  7.  Lossing's  Mount  Vernon  and  Its  AssoeJations, 
page  422;  aisoMxs.  Alice  Morse  Earle's  China  CoUeothig  in  America,  page  340. 
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Nine  wine  glasses, — (1)  With  double  base,  lower  part  square,  upper 
part  circular.  The  outside  of  the  rim  is  decorated  with  a  row  of  indi- 
vidual daisies.  Base,  1|  inches  square;  height,  4|  inches.  Diameter 
of  top,  2i  inches.  Lewis  collection.  Plate  19.  Cat.  No.  92368, 
U.S.N.M. 

(2)  Cut  glass  with  circular  base.  Diameter  of  top,  2  inches; 
diameter  of  base,  2|  inches;  height,  3f  inches.  Leiwia  collection. 
Plate  19.    Cat.  No.  92369,  U.S.NJJ;. 

(3)  Cut  glass  with  circular  base.  Diameter  of  top,  2^  inches; 
diameter  of  base,  2^  inches;  height,  4  inches.  Lewis  collection. 
Cat.  No.  92370,  U.S.N.M. 

(4)  Conical,  and  decorated  witii  a  delicate  design  of  four  hori- 
zontal lines  of  eight-pointed  stars,  the  individual  stars  of  the  top 
row  being  inclosed  in  rectangles,  above  and  below  each  of  which 
is  a  line  of  tiny  triangles.  Diameter  of  base,  2^  inches;  diameter  of 
top,  2^  inches;  height,  4|  inches.  Lewis  collection.  Plate  19.  Cat. 
No.  92372,  U.S.N.M. 

(5)  Cylindrical,  ornamented  with  a  design  of  festooned  globes  and 
stars.  Between  each  festoon  is  a  sunburst.  Diameter  of  base,  2} 
inches;  diameter  of  top,  2}  inches;  height,  7  inches.  Lewis  col- 
lection.   Plate  19.     Cat.  No.  92373,  U.S.N.M. 

(6)  Conical,  etched  about  the  top  with  a  band  of  individual  daisies. 
Diameter  of  base,  2^  inches;  diameter  of  top,  2}  iQches;  height,  6^ 
inches.    Lewis  collection.    Plate  19.     Cat.  No.  92374,  U.S.N.M. 

(7  and  8)  Two  conical  champagne  glasses.  The  stems  are  deco- 
rated with  cane  work  in  a  succession  of  ascending  spiral  lines. 
Diameter  of  base,  3^  inches;  Diameter  of  top  2f  inches,  height,  7i 
inches.     Lewis  collection.    Plate  19.     Cat.  Nos.  92375-76,  U.S.N31. 

(9)  Large  conical  wine  glass.  The  stem  is  decorated  with  cane 
work  in  a  succession  of  ascending  spiral  lines.  Diameter  of  base,  3f 
ioches;  diameter  of  top,  3i  inches;  height,  7i  inches.  Lewis  col- 
lection.   Plate  19.     Cat.  No.  92377,  U.S.N  Jj;. 

Glass  decanter. — ^Neck  and  base  scalloped.  Diameter,  3f  inches; 
height,  8 J  inches.    Lewis  collection.    Cat.  No.  92371,  U.S.N.M. 

PERSONAL  RELICS  OF  WASHINGTON. 

Irvfanfs  robe. — ^White  brocade  silk  lined  with  old-rose  China  silk. 
About  two-thirds  of  the  lining  is  lacking.  Used  on  the  occasion  of 
Washington's  christening.  Size,  36  by  37  inches.  Lewis  collection. 
Cat.  No.  92223,  U.S.NJ4. 

Continental  Army  uniform. — Coat,  without  military  insignia,  of 
dark-blue  cloth  with  buff  facings  and  plain  gilt  buttons.  Waistcoat 
of  buff  cloth  with  plain  gilt  buttons.  £[nee  breeches  of  buff  cloth. 
Worn  by  Washington  when  he  resigned  his  commission  before 
Congress   as   Commander  in  Chief   of   the  Continental   Army   at 


Digitized  by  VjOOQIC 


Ka2092.     CATALOGUE  OF  THE  WASHINGTON  RELICS— BELOTE,         15 

Annapolis,  Maryland,  December  23,  1783.  Presented  to  the  United 
States  Govemment  by  George  Washington  Parke  Custis  and  placed 
in  the  U.  S.  Patent  Office.  Transferred  to  the  U.  S.  National  Museum 
in  1883:     Plate  20.     Cat.  Nos.  92641-43,  U.S.N31. 

Waistcoai  and  small  doihes  worn  ly  Wa^shington. — ^Waistcoat  of 
buff  woolen  cloth;  collar,  front,  and  pocket  flaps  and  buttons 
embroidered  with  blue  and  yellow  silk.  Knee  breeches  of  buff  silk, 
and  knee  breeches  of  buff  cloth.  Presented  to  the  United  Stetes 
Government  by  George  Washington  Parke  Custis  and  placed  in 
the  U.  S.  Patent  Office.  Transferred  to  the  U.  S.  National  Museum 
in  1883.    Cat.  Nos.  92644-46,  U.S.N.M. 

Tents  used  hy  Washington  during  ihe  War  of  the  Revolution.^ — (1) 
Sleeping  tent  roof  and  sides. — Ends  lacking.  Made  of  a  single  rec- 
tangular piece  of  white  home-woven  linen  with  a  striped  design  of 
interwoven  parallel  lines.  Door  strip  of  same  material,  51  inches 
square.  Length  on  ridge  pole,  8  feet;  roof  slant,  6  feet;  height  of 
side  wall,  6  feet.  Presented  to  the  United  Stetes  Government  by 
George  Washington  Parke  Custis  in  1844  and  placed  in  the  U.  S. 
Patent  Office.*  Transferred  to  the  U.  S.  National  Museum  in  1883. 
Cat.  No.  92562,  U.S.N.M. 

(2)  Marquee  tent. — Oval-shaped  roof,  made  of  heavy,  home-woven 
linen.  Edge  scalloped  and  faced  with  strip  of  home-woven  red 
flannel.  Thirteen  seams  on  ends,  seven  seams  in  central  piece. 
Two  holes  in  roof  for  supporting  poles.  Twenty  guy  ropes  attached 
to  top.  Length  on  ridge  pole,  13J  feet;  roof  slant,  10  feet;  circum- 
ference, 80  feet.  Side  wall  of  same  material,  rectangular  in  shape. 
Height,  5  feet  6  inches;  length,  80  feet.  Lent  by  Miss  Mary  Custis 
Lee.    Cat.  No.  2083,  U.S.N.M. 

(3)  Marquee  tent  roof — Oval  in  shape  Made  of  home-woven  heavy 
brown  woolen  material.  Iiength  on  ridge  pole,  13  feet;  roof  slant, 
9  feet;  circiunference,  75  feet.  Side  wall  lacking.  Lent  by  Miss 
Mary  Custis  Lee.    Cat.  No.  2084,  U.S.N.M. 

Tent  poles,  pegs,  and  pouches. — (1)  Oak  ridge  pole,  in  three  sections. 
Length  united,  12^  feet;  diameter,  4  inches.  Ends  of  each  section 
protected  by  heavy  iron  bands  3J  inches  long,  those  on  the  ends  of 
the  middle  section  projecting  beyond  the  wood  and  forming  sockets 
for  the  ends  of  the  next  section.  Lent  by  Miss  Mary  Custb  Lee. 
Cat.  No.  2082,  U.S.N.M. 

(2)  Oak  upright  pole. — ^In  two  sections.  Ends  of  each  section  pro- 
tected with  heavy  iron  bands.  Diameter,  4  inches;  length,  12  feet. 
Lent  by  Miss  Mary  Custis  Lee.    Cat.  No.  2082,  U.S.N.M. 

1  On  the  oocasicm  of  the  yisit  of  Lafayette  to  the  city  of  Baltimore  in  1824,  one  of  these  tents  was  taken 
to  tliat  dty  by  the  owner,  G.  W.  P.  Custis,  and  hayiDg  been  set  up  was  cued  by  the  members  of  the  Society 
of  die  Cindmiati  at  a  reception  tendered  Lafayette.  See  the  American  and  CbmmereUU  Dailf  Advertiser 
of  Baltimore  for  Sept.  13, 14, 16,  and  Oct.  9, 1824. 

*  It  is  i>cobable  that  n^iile  in  the  field  this  small  tent  of  very  light  material  was  set  up  within  a  marquee 
and  used  by  the  commander  in  diief  as  a  sleeptog  compartment,  and  hence  its  name.  See  Lossing's  Mount 
Vernon  and  Its  Assoeiations,  p.  138. 
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(3)  Two  door  posts. — Slender  spruce  poles  with  pointed  ends  for 
tent  door.  Length,  6  feet  6  indies;  diameter,  2  inches.  Lent  by 
Miss  Mary  Custis  Lee.    Cat.  No.  2082,  U.S.N.M. 

(4)  Twenty-three  oak  pegs. — ^With  notched  heads  and  sharpened 
ends  and  varying  in  length  from  9  inches  to  20  inches.  Lent  by 
Miss  Mary  Custis  Lee.    Cat.  No.  2087,  U.S.N.M. 

(5)  Three  tent  pouches. — (1)  Leather  pouch  lined  with  heavy  brown 
canvas.  Ends  padded.  Cylindrical  in  shape,  with  outside  flaps 
secured  with  strings.  Length,  3  feet  3^  inches;  diameter,  18  inches. 
Lent  by  Miss  Mary  Custis  Lee.  Cat.  No.  2086,  U.S.N.M.  (2)  Canvas 
pouch  for  pegs.  Rectangular  in  shape  with  holes  along  the  edges 
for  draw  strings.  Length,  26  inches;  width,  21^  inches;  height  of 
sides,  5  inches.  Lent  by  Miss  Mary  Custis  Lee.  Cat.  No.  2085, 
U.S.N.M.  (3)  Section  of  tent  pouch  of  canvas.  Rectangular  in 
shape  with  holes  for  draw  strings  on  the  edges.  Length,  5  feet  2 
inches;  width,  4  feet  5  inches.  Lent  by  Miss  Mary  Custis  Lee.  Cat. 
No.  2086,  U.S.N.M. 

Original  manuscript  company  roU  and  muster  of  {he  guard  of 
Washington  when  Commxmder  in  Chief  of  the  Continental  Army. — 
Muster,  certified  to  on  the  inspection  of  July,  1782,  by  W.  Barber, 
major  and  assistant  inspector  of  the  Northern  Army,  and  the  roll  of 
the  true  state  of  the  company,  certified  to  September  7,  1782,  by  W. 
Colfax,  lieutenant  commandant.  (See  Appendix  2  for  copy  of  this 
document.)  Size,  12  by  20  inches.  Gift  of  Capt.  James  M.  Miller, 
U.  S.  Army.    Plate  21.     Cat.  No.  97031,  U.S.N.M. 

Original  diploma  of  m^enibership  of  Dr.  David  Tovmsend,  of  Massa- 
chusetts,  in  the  Society  of  the  Cincinnati. — ^Dated  May  5,  1784.  En- 
graved on  parchment  and  signed  by  ''Geo.  Washington,  President," 
and  '*H.  Knox,  Secretary,"  of  the  society.  Lent  by  Thomas  Gerry 
Townsend.1    Cat.  No.  256887,  U.S.N.M. 

Camp  mess  chest. — Used  by  Washington  during  the  War  of  the 
Revolution.  Constructed  of  strips  of  oak  and  pine,  the  interior  lined 
with  heavy  green  woolen  material  and  the  exterior  covered  with  dark 
leather.  Edges  studded  with  brass-headed  tacks  and  the  comers 
faced  with  strips  of  iron.  Lron  handle  on  either  end  and  Ud  fitted 
with  iron  hinges,  fastened  with  flat  lock  and  with,  hasp  and  padlock. 
Interior  divided  into  fourteen  compartments  and  containing  a  tray 
with  nine  compartments.  Height,  lOf  inches;  width,  14  inches; 
length,  21}  inches.  Chest  with  outfit  described  below  bequeathed 
to  the  Government  in  1844  by  WiUiam  Sidney  Winder.*  Trans- 
ferred from  the  U.  S.  Patent  Olfice  to  the  U.  S.  National  Museum 
in  1883.    Plate  22.     Cat.  No.  92599,  U.S.N.M. 

1  The  Museum  ooUectloDS  also  indode  38  pieoes  of  chinawBre  decorated  with  the  monognm  ''D.  T." 
and  the  insignia  of  the  Society  of  the  Cincinnati.  These  were  imparted  firom  China  for  Doctor  Townaead 
in  1790.    Lent  by  Thomas  OerryTovnsend.    Cat.  Nos.  266878-260884,  U.S.N.M. 

*  See  Congressional  Qlobe,  vol.  13,  p.  536. 
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Outfit  of  mess  chest. — (1)  Four  q/lindricdl  tin  pots  with  detach- 
able wooden  handles;  two  with  tops,  two  without  tops.  The  di- 
mensions of  these  are  as  follows:  (a)  Height,  7}  inches;  diameter, 
7}  inches;  length  of  handle,  7|  inches,  (b)  Height,  7  inches;  diame^ 
ter,  6 1  inches;  length  of  handle,  7f  inches,  (c)  Height,  7i  inches; 
diameter,  6  inches;  length  of  handle,  7^  inches,  (d)  Height,  7^ 
inches;  diameter,  4^  in(^hes;  length  of  handle,  6^  inches.  Plate. 22. 
Cat.  Nos.  92622-25,  U.S.N.M. 

(2)  Six  tin  plates.  These  vary  in  diameter  from  9i  to  8J  inches. 
Cat.  Nos.  92629-34,  U.S.N.M. 

(3)  Three  tin  platters.  Oval  in  shape  and  varying  in  size  from  13  J 
by  9i  inches  to  12J  by  8J  inches.    Cat.  Nos.  92626-28,  U.S.N.M. 

(4)  Tvx)  Jcnives.  Steel  blades  with  oak  handles  painted  black. 
Length,  61  inches.     Cat.  Nos.  92615-16,  U.S.N.M. 

(5)  Four  tvxy-tinedforJcs.  Handles  of  oak  painted  black.  Length, 
61  inches.    Cat.  Nos.  92617-20,  U.S.N.M. 

(6)  Gridiron  with  collapsible  legs  and  handle,  and  eight  parallel 
bare.  Size,  6i  inches  square;  length  of  legs,  2i  inches;  length  of 
handle,  5i  inches.    Cat.  No.  92621,  U.S.N.M. 

(7)  Tinder  box.  Rectangular,  tin,  with  small  square  opening  in 
top  closed  with  a  slide.  Height,  3  inches;  width  3f  inches;  length, 
6|  inches.    Cat.  No.  92600,  U.S.N.M. 

(8)  Tinder  box.  Rectangular,  tin,  with  hinged  lid.  Height,  2f 
inches;  width,  5\  inches;  length,  5i  inches.    Cat.  No.  92601,  U.S.N.M. 

(9)  Glass  botUe,  square  shaped.  For  salt,  with  pewter  top.  Base, 
IJ  inches  square;  height,  3  inches.     Cat.  No.  92604,  U.S.N.M. 

(10)  GUiss  botUe,  square  shaped.  For  pepper,  with  perforated 
pewter  top.  Base,  \\  inches  square;  height,  3  inches.  Cat.  No. 
92603,  U.S.N.M. 

(11)*  Three  glass  botUes.  Each  square  shaped,  with  small  neck, 
fitted  with  cork  stopper.  Dimensions  of  each :  Base,  1 }  inches  square ; 
height,  3  inches. 

(12)  Glass  bottle.  Rectangular  in  shape,  with  small  neck,  fitted 
with  cork  stopper.     Base,  1^  inches  by  3  inches;  height,  8)  inches. 

(13)  Two  glass  bottles.  Each  rectangular  in  shape,  with  small 
neck,  fitted  with  cork  stopper.  Dimensions  of  each:  Base,  3}  inches 
by  3f  inches;  height,  8 J  inches. 

(14)*  Two  glass  botUes.  Each  rectangular  in  shape,  with  small 
neck,  fitted  with  cork  stopper.  Dimensions  of  each:  Base,  3  inches 
by  4i  inches;  height,  5 J  inches. 

(15)  Knitted  green  woolen  bag.  Divided  into  seven  interior  com- 
partments by  longitudinal  strips  of  cloth.    A  narrow  strip  of  tape  is 

I  Tbe  stoppers  of  the  bottles  described  under  headings  11-14  are  each  fitted  with  a  brass  ring  attached 
to  the  top  for  convenience  in  handling. 

81022''—Proc.N.M.voL4^— 16 2 
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fastened  about  the  sides  with  ends  for  tying.    Size,  9  by  7  inches. 
Cat.  No.  92614,  U.S.N.M. 

Surveyor's  compass. — Circular  case  •of  mahogany,  bound  with  a 
narrow  strip  of  iron.  Horizontal  bar  and  standards  of  brass.  Com- 
pass face  of  highly  polished  metal  marked  with  an  eight-pointed  star 
indicating  the  cardinal  and  intermediate  points,  and  covered  with 
glass  top.  Inscribed:  "Rittenhouse,  Philadelphia."*  Used  by  Wash- 
ington at  Mount  Vernon.  Presented  to  the  United  States  Govern- 
ment by  Anthony  Eimmel.  Deposited  in  the  U.  S.  Patent  Office, 
and  transferred  to  the  U.  S.  National  Museum  in  1883.  Diameter  of 
compass,  6^  inches;  length  of  horizontal  bar,  14  inches;  height  of 
standards,  6  inches.    Plate  23,  Cat.  No.  92638,  U.S.N.M. 

Marmscript  correspondence  relating  to  compass. — Fourteen  letters 
written  in  1851  and  1852  by  Anthony  Kinmiel,  George  Washington 
Parke  Custis,  and  others,  concerning  the  siuveyor's  compass  described 
above.  Bound  together  with  a  copy  of  the  work  by  Henry  T.  Tuck- 
erman,  entitled  "Character  and  Portraits  of  Washington,"  which  was 
published  by  J.  Putnam,  New  York,  in  1850.  Inscribed  in  gold  letters 
on  the  cover,  "The  Correspondence  relating  to  the  Surveyor's  Com- 
pass of  Gen.  George  Washington."  Dimensions,  Hi  by  9  by  If 
inches.  Transferred  from  the  U.  S.  Patent  Office  in  1883  to  the 
U.  S.  National  Museum.    Cat.  No.  92542,  U.S.N.M. 

Spyglass. — ^Tube,  nine-sided,  wound  closely  with  a  single  thickness 
of  twine.  Marked  with  the  maker's  name,  "Cole,  Fleet  Street, 
London.''  Used  by  Washington  at  Moimt  Vernon  largely  for  viewing 
boats  on  the  Potomac.  Diameter  of  object  lens,  2}  inches;  diameter 
of  eye  lens,  1  inch;  length,  63  inches.  Lewis  collection.  Cat. 
No.  92423,  U.S.N.M. 

Field  glass  and  case. — ^Brass  tube,  in  three  sections,  with  case  of 
russet  leather.  Used  by  Washington  during  the  War  of  the  Revolu- 
tion. Diameter  of  object  lens,  1}  inches;  diameter  of  eye  lens, 
IJ  inches;  length,  closed,  9  inches;  opened,  22}  inches.  Length  of 
case,  9}  inches;  diameter,  2}  inches.-  Lewis  collection.  Plate  24. 
Cat.  Nos.  92424-25,  U.S.N.M. 

Portahle  writing  case. — ^Rectangular  mahogany  box,  the  lid  covered 
with  black  grained  leather  and  lined  with  paper.  *  Literior  divided 
into  five  compartments  for  paper,  pens,  pencils,  and  sealing  wax. 
Lid  fitted  with  two  brass  hinges  and  a  brass  lock.  To  the  side  of  the 
case  is  affixed  a  large  folding  pocket  of  black  grained  leather  for 
stationery.  Used  by  Washington  during  tiie  War  of  the  Revolution. 
Presented  to  the  Government  in  1845  by  Dr.  Richard  Blackburn. 
Placed  in  the  U.  S.  Patent  Office,  and  in  1883  transferred  to  the  U.  S. 
National  Museum.  Dimensions:  14^  by  14}  by  3}  inches.  Plate  25. 
Cat.  No.  92529,  U.S.N.M. 

>  David  Rittenhoose  (1732-1796)  was  one  of  the  most  noted  of  American  astronomers  during  the  latter 
half  of  the  ISth  century  and  Tnannfaotured  mathematinal  initmmenta  of  exceptional  aoouraoy. 
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Shaving  glass. — ^In  rectangular  wooden  case  with  drawer,  the  inte- 
rior and  exterior  covered  with  a  decorative  paper.  Part  of  top 
lacking.  Used  by  Washingtotl  during  the  War  of  the  Revolution. 
Dimensions  of  case,  9i  by  11}  by  If  inches.  Lewis  collection.  Cat. 
No.  92411,  U.S.NJML 

MISCELLANEOUS  BELICS. 

Iron  treasure  chest. — ^Made  of  heavy  sheets  of  wrought  iron^  the 
edges  faced  with  wide  strips  of  the  same  material,  the  whole  joined 
by  heavy  bolts,  lid  fitted  to  the  back  with  three  heavy  hinges  and 
secured  in  front  with  one  flat  lock  and  two  padlocks  over  iron  hasps. 
Owned  by  Daniel  Parke  Custis,  first  husband  of  Martha  Washington, 
and  later  used  by  General  and  Mrs.  Washington  at  Mount  Vernon  as 
a  receptacle  for  valuables.  Bequeathed  by  Mrs.  Washington  to 
George  Washington  Parke  Custis.^  Dimensions,  20^  by  12f  by  11} 
indies.    Lent  by  Miss  Mary  Custis  Lee.    Cat.  No.  2090,  U.S.N.M. 

English  Jceyed  zUher  ovmed  by  NeUie  Custis. — ^The  body  of  the  in- 
strument is  pear-shaped  with  soimding  board  of  fir,  and  back,  sides, 
and  neck  of  maple.  The  soimding  board  is  decorated  about  the 
edge  with  a  painted  circlet  of  green  leaves.  A  circular  hole  in  the 
sounding  board  is  filled  in  with  an  ivory  piece  which  has  six  small 
holes  across  the  center  and  is  decorated  in  open  work  with  the  in- 
itials ''E.  P.  C."  and  with  small  designs.  Fingerboard  faced  with 
ivory.  Bridge  of  ivory.  The  instrument  is  fitted  with  12  steel 
strings.  On  one  side  of  the  bridge  is  a  keyboard  with  six  keys  which 
actuate  six  hammers,  the  heads  of  which  rise  through  the  top  between 
the  bridge  and  the  neck  and  strike  the  underside  of  the  strings. 
The  mechanism  of  the  keyboard  is  fitted  in  a  drawer  located  within 
the  body  of  the  piece.  Liscribed  Longman  &  Broderip,  London. 
Presented  by  Washington  to  Eleanor  Parke  Custis  as  a  birthday 
gift.  Length,  entire,  28  inches;  length  of  body,  16  inches;  width,  12 
inches;  height,  3}  inches.  Lewis  collection.  Plate  26.  Cat.  No. 
92408,  U.S.N.M. 

Zither  case. — For  the  instrument  described  above.  Made  of  pine 
wood  and  covered  with  russet  leather  decorated  with  floral  designs 
in  gold.  The  lid  is  fastened  with  a  small,  flat  lock  and  the  interior 
lined  with  bright  yellow  woolen  cloth.  Length,  31  inches;  width, 
13  inches;  height,  6^  inches.  Lewis  collection.  Cat.  No.  92409, 
U.S.N.M. 

MaJiogamy  music  case. — ^Rectangular'  in  shape.  Divided  longi- 
tudinally into  nine  compartments  by  narrow  oak  strips,  the  tops 
of  which  are  carved  in  an  elongated  heart  shape.  Lid  secured  at  the 
back  by  two  small  brass  hinges  and  in  front  by  flat  brass  lock. 
Used  by  Eleanor  Parke  Custis  at  Mount  Vernon.    Length,  23  inches; 

>  Bee  copy  of  Mis.  Waafalngtaii's  will  in  Benson  J.  LosBing's  Mount  Venion  and  Its  Associations,  p.  421, 
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width,  15  inches;  height,  12  inches.  Lewis  collection.  Cat.  No. 
92401,  U.S.N.M. 

Chinese  tea  chest. — Square  box  of  wood  with  sliding  lid.  Dec- 
orated with  Chinese  landscape  scenes  in  mother-of-pearl  inlaid  on  a 
background  of  black  lacquer.  Dimensions:  12f  by  12}  by  13  inches. 
Lewis  collection.    Cat.  No.  92406,  U.S.N.M. 

Chinese  tea  chest. — ^Rectangular  box  of  wood  covered  with  Chinese 
paper.  Lid  fastened  with  hooks  and  two  brass  hinges.  Interior 
side  of  lid  decorated  in  colors  with  himiming  birds  and  flowers.  Ex- 
terior of  either  end  decorated  with  floral  designs  within  circles. 
Back,  front,  and  top  of  lid  bear  Chinese  scenes.  Dimensions:  14  by 
14  by  8  inches.    Lewis  collection.    Cat.  No.  92403,  U.S.N.M. 

Mahogany  chest. — ^Rectangular  in  shape  and  made  of  heavy  pieces 
of  mahogany.  The  edges  are  reinforced  with  brass  knees  and  the 
bottom  is  fitted  with  four  casters.  The  interior  is  lined  with  green 
baize.  Presented  to  Washington  by  his  half  brother,  Lawrence,  and 
used  at  Moimt  Vernon  as  a  receptacle  for  silver  plate.  Dimensions, 
23  by  36  by  26  inches.    Lewis  collection.    Cat.  No.  92407,  U.S.N.M. 

GoH  medal  commemorating  ihe  death  of  Washington. — ^The  obverse 
bears  the  bust  of  Washington  and  the  inscription:  "He  is  in  glory 
and  the  world  in  tears.  G.  W.  Ob.  D.  14,  1799."  Inclosed  in  an 
oval  brass  frame.  The  reverse  of  the  medal  is  covered  by  a  minia- 
ture landscape  painting  on  ivory,  in  the  foreground  of  which  stands 
a  weeping  female  figure.  Diameter  of  medal,  1  inch;  diameter 
of  frame,  2}  inches.  Lent  by  Seth  Banister  Robinson.  Cat.  No. 
232450,  U.S.N.M. 

Dress  sleeve. — Green  velvet  embroidered  with  gilt  braid  and  silver 
and  gilt  spangles  in  a  set  pattern  of  flowers  and  leaves.  Lined 
with  cream-colored  silk.  From  one  of  Mrs.  Washington's  costumes. 
Entire  length,  13  inches;  width  of  cuff,  8  inches;  width  of  sleeve,  4 
inches.    Lewis  collection.    Cat.  No.  92222,  U.S.N.M. 

Worsted  lamp  mat. — ^Knitted  by  Martha  Washington  and  used 
on  the  library  table  at  Mount  Vernon.  Grcular  in  shape  and  com- 
posed of  twenty  blue,  brown,  and  white  sections.  Diameter,  8 
inches.    Lewis  collection.    Cat.  No.  92404,  U.S.N.M. 

Coach  panel. — Door  panel  from  coach  used  by  Washington.  Cop- 
per, decorated  in  brown  with  three  cupids  and  wreaths  of  flowers, 
by  the  Italian  artist,  Gpriani.  Presented  to  the  National  Institute 
by  Mrs.  Mary  Dunlap,  and  transferred  from  the  U.  S.  Patent  Office, 
in  1883,  to  the  U.  S.  National  Museum.  Oak  frame,  15  by  17  inches; 
oval  exposure  of  panel,  Sf  by  lOi  inches.    Cat.  No.  92537,  U.S.N.M. 

Invitation  card. — ^Bears  in  black  the  inscription:  "The  President 
of  the  United  States  and  Mrs.  Washington  request  the  pleasure 

of company  to  dine,  on next,  at o'clock, 

179 — .  An  answer  is  requested."  Size,  4f  by  3  inches.  Gift  of 
John  M.  Noah.    Cat.  No.  96955,  U.S.N.M. 
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APPENDIX  1. 

Extract  from  a  letter  £rom  Ellis  Spear,  U.  8.  GommisBioner  of  Patents,  May  6, 
1878,  to  the  Honorable  Gurl  Schurz,  Secretary  of  the  Interior,  concerning  the  Lewis 
collection  of  Washington  relics: 

"In  compliance  with  your  order,  I  have  carefully  examined  these  relics  and  submit 
the  following  report: 

"The  relics  consist  of  a  laige  number  of  articles  chiefly  of  personal  and  house- 
hold use. 

"The  following  inventory  was  made  by  the  family  and  has  been  carefully  verified 
by  me. 

"One  large  mirror;  two  small  mirrors. 

"One  dozen  handsome  parlor  chaLrs. 

"  Two  annchaiiB. 

"One  large  easy  chair  in  which  the  general  sat  a  few  minutes  before  his  death. 

"One  double  brass  candlestick  by  which  the  farewell  address  was  written. 

"  Two  silver-plated  candlesticks. 

"  One  large  and  two  small  plated  waiters. 

"  One  field  glass  used  in  the  Revolution. 

"One  spyglass  also  used  in  the  war. 

"  Knives  and  forks. 

"One  plated  cake  basket. 

"  One  large  mahogany  box  in  which  silver  plate  was  kept. 

"Two  mahogany  footstools  and. three  carpet-covered  footstools. 

"  The  robe  in  which  he  was  christened. 

"  Three  silver-plated  lamps. 

"Half  dozen  silver-plated  salt  cellars. 

"Thirty-six  pieces  of  chinaware. 

"One  bedstead  presented  to  Mr.  Lawrence  Washington  by  his  friend,  Admiral 
Vernon,  and  by  Lawrence  left  to  his  brother,  the  general. 

"  One  marble-top  table  4  feet  in  length  by  3  feet  in  breadth. 

"  One  guitar  presented  by  General  and  Mrs.  Washington  to  Miss  Nellie  Gustis. 

"  Miniature  portraits  of  General  and  Mrs.  Washington  on  wood ,  painted  by  Trumbull. 

"  One  shaving  glass  in  frame  with  drawer. 

"An  engraving  of  the  Countess  of  Huntingdon  presented  by  her  to  General  Wash- 
ington. 

"Several  souvenirs  of  Washington,  coi^sisting  of  ornamental  works  and  household 
articles. 

"All  of  these  relics  have  been  continuously  in  the  possession  of  the  Lewis  family 
since  the  death  of  General  Washington.  They  were  received  by  Mrs.  Lewis,  who 
was  the  adopted  daughter  of  General  Washington  and  the  wife  of  Major  Lawrence 
Lewis,  his  nephew,  and  were  in  her  possession  until  her  death  in  1852,  when  they 
passed  into  the  hands  of  the  &mily  now  having  them  in  charge.  They  are  all  in 
an  excellent  state  of  preservation,  and  of  the  genuineness  of  every  article  there  can 
be  no  doubt  whatever. 

"The  miniature  portraits  were  considered  excellent  likenesses  and  are  now  in  good 
condition. 

"The  articles  of  household  use  are  all  in  their  original  condition  and  illustrate  the 
style  of  living  of  the  first  President  of  the  United  States.  The  whole  collection  is 
far  superior  to  that  now  in  the  possession  of  the  Government. 

"The  total  number  of  articles  enumerated  is  more  than  ninety,  and,  added  to  those 
now  in  the  pcesesrion  of  the  Government,  they  would  form,  I  think,  by  fsoc  the  largest 
and  best  collection  of  relics  of  Wacdiington  that  could  now  be  made. 

"The  family  were  reluctant  to  part  with  these  relics,  but  were  impelled  by  the 
consideration  that  inevitably  in  a  few  years  with  the  separation  of  the  family  the 
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articles  would  be  scattered,  and  pediape  a  laige  number  of  them  in  the  coune  of 
time  lost  or  destroyed.  They  felt  also  that  every  citizen  of  the  country  who  shared 
with  them  an  interest  in  Wa^ington  would  be  glad  to  have  these  relics  made  public 
property  and  placed  where  they  would  be  accessible  to  all. 

"  The  small  collection  now  in  the  possession  of  the  Government  is  visited  by  thou- 
sands of  people  every  year. 

"  The  addition  thereto  of  the  articles  now  offered  would  constitute  a  most  complete 
and  interesting  collection  and  would  insure  the  preservation  of  these  valuable 
reUcs." 
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APPENDIX  2. 

BoUi  AND  MnsxEB  or  tss  (^ohmandib  in  CBiBr'a  Guabd  vo&  thb  Monts  ot  Jult, 

1782. 


Ranks. 

NamM. 

Term  of 
enlist, 
ment. 

Caraalties. 

Ueatfim'ntr 

WmiATn  C^ipL'r 

Lfcmtvn^iic      

Levi  Holuen 

8firsBBnts 

Wpifain  Wimtfl'. ,  , 

JaiDfiS  Fnw4Mr 

On  oommand  after  deserters,  22  July, 

Jo^n  FhiDlps 

Davis  Brown 

CoFponis 

John  ArnoM 

John  T)«nt. 

JohnHerrick 

TVrmMftnd  flfcM.    .. 

Jored  Ooodrlclu 

jjpmo  'Msimlng 

Frederick  Park 

John  F«nton 

Pxlvtttes  1 

Jonathan  Moore. 

2 

Tfmotrhy  BmJth 

8 

Sinitiel'^ally 

4 

John  Cde ..' 

5 

T^Ui^t»  Hancock. .... 

6 

Ruben  Thominon. 

7 

JohnPatton.T 

8 

Peter  Holt 

9 

Edward  Weed 

10 

11 

Thomas  Forrest 

12 

Jeremiah  DriskiU 

13. 

JosAph  Viniil]      . 

14 

Robert  Flndley 

15 

Thom«9  Ofllen . 

IS 

John  Robertson 

17 

Wfliia-m  Karn^hin 

13 

John  Douther 

19 

HugbCull 

2D 

Reaps  Mitchell 

21 

Randolph  Smith .<^ 

22 

Daniel  fiymer 

28 

Ebenezer*Carleton 

24 

Tt^T^ftmi-n  "RatOTI 

25 

26 

Joel  Crosbyl . . . .' 

27 

James  Hughes 

2S 

Le'wia  Flemister 

29 

80 

Jacob  Scriver    

31-. 

Jfldedlfth  Brown , 

82 

wniiftrnP»ce ..., 

33 

84 

Stephen  Hatfiefd 

35. 

Simeon  Lothrop 

88 

WflJfcim  Mwrti"                

87  . 

John  Montgomery 

38 

John  Ftnch .... 

39 

40 

Sick  at  Hospitsl,  New  Windsor. 

41 

Joseph  Timberla1:e 

42 

43 

Edward  Wiley 

44  .. 

Solomon  Daley. 

Do. 

45 

F-Twch  W^ii?.' 

46 

'WfiiiAip  rioram 

.     Do. 

47 

RohwtBliilr  . 

48 

William  HenuBsey » 

Do. 

40 

T^evi  Deane .' 

50 

James  Dady 

51 

John  Barton ......r 

Job'P  Paddinfton 

I  certify  the  above  roll  to  be  the  true  state  of  said  company  seventh  day  of  Sep- 
tember, 1782. 

W.  Colfax,  Ltcmdt.,  Comdr,  in  Chiefs  Guard. 
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Ranks. 


Mnstared. 


Time  since  last 
muster  or  enlist* 
ment. 


Alterations  since 
last  muster. 


Lieutenant.. 

Do 

Sergeants.... 


Corporals 

Drums  and  fifes. 


FriTBtes  1. 
2. 
3. 
4. 
6. 

7.. 

8.. 

9.. 
10.. 
U.. 
13.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
30.. 
21.. 
23.. 
23.. 
24.. 
25.. 
95.. 
27.. 
28.. 
29.. 
80.. 
81.. 
83.. 
83.. 
84.. 
85.. 
36.. 
87.. 
88.. 
39.. 
40.. 
41.. 
43.. 
43.. 
44.. 
45.. 
46.. 
47.. 
48.. 
49.. 
50.. 


wniiamCoUiaz.. 
LevlHolden..... 
waUam  Hunter. 


John  Phillips 

Davis  Brown 

John  Arnold 

Samuel  Wortman. . . 

John  Dent 

JohnHerrick 

Jared  Goodrich 

Isaac  V^Tipfag 

Frederick  Park 

Diah  Mftfinlnp 

ComeUusWillsQn... 

JohnFenton. 

Jonathan  Moore 

Timothy  Smith 

Samuel  Baily 

John  Cole 

Elihu  Hancock 

Ruben  Thompson . . 

JohnPatton. 

Peter  Holt 

Edward  Weed. 

Bex^amin  Bonnel... 

Thomas  Forrest 

Jeremiah  DriskiU... 

Joseph  VinaU 

Robert  Findley 

Thomas  OiUen. 

John  Robertson. . . ., 
William  Kamahin.. 

JohnDouther 

Hugh  Cull 

Reaps  HitcheU 

Randolph  Smith... 

DanielHymer 

Ebenezer  Carleton. . 

Bei^amin  Eaton 

James  Dougherty.. . 

Joel  Crosby 

JamesHughes 

Lewis  Flemister 

Lewis  Campbell 

Jacob  Scriver 

Jedediah  Brown 

William  Pace 

Dennis  Moriartv — 
Stephen  Hatfield... 

Simeon  Lothrop 

William  Martin 

John  Montgomery . . 

John  Finch 

LabonLandon 


Joseph  Timberlake. 

WilUam  Tanner 

Edward  WUey 


Enoch  Wells.. 


Robert  Blair.. 


LerlDeane 

James  Dady 

John  Barton 

John  Paddfaigton. 


June  30.. 
.....do... 
.....do... 
.....do... 
.....do... 
do.. 


.do., 
.do., 
.do., 
.do.. 


.do., 
-do.., 
.do.. 


.do., 
.do., 
.do.., 
.do.., 


.do... 
.do., 
.do., 
.do., 
.do., 
.do... 


.do.. 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


.do., 
.do., 
.do.. 


.do.., 
.do.., 
.do.., 
.do.., 
.do.., 
.do., 
.do.., 
.do... 


.do.. 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


Deserted  7ul7  IS. 


I  certify  the  above  muster  to  be  true  in  all  its  contente,  inspection  of  July,  1782. 

W.  Barber, 
Major  ixnd  AuigtoTU  Inspector  of  the  Northern  Army. 
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Plaster  Statue  of  Washington  by  Ferdinand  Pettrich. 

For  explanation  of  plate  see  page  3. 
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Plaster  Copy  by  Clark  Mills  of  Houdon's  Bust  of  Washington. 

For  EXPtANATION  OF  PLATE  SEE  PAGE  3. 
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Silver-Plated  Double  Lamp. 

For  explanation  of  plate  see  page  7. 
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Silver-plated  TRAva 

For  EXPLANATrON  OF  PLATE  SEE  PAQE  & 
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Cutlery  Case. 

For  explanation  of  plate  see  page  9. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  &  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  49    PL.  14 


Canton  China  Platters. 
For  explanation  of  plate  see  page  10. 
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Chinese  Vases. 

For  explanation  of  plate  6ee  pace  11. 
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Continental  Army  Uniform. 

For  explanation  of  plate  see  page  14. 
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Roll  and  Muster  of  Washington's  Guard,  1782. 

For  explanation  of  plate  see  page  16. 
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SURVEYOR'S  Compass. 

For  explanation  of  plate  see  paoe  18. 
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Field  Glass  and  Case. 

For  explanation  of  puate  see  paoe  18. 
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Portable  Writing  Case. 

For  explanation  of  plate  see  page  18. 
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Engush  Keyed  Zither  Presented  by  Washington  to  "  Nelly"  Custis. 

For  explanation  of  puate  see  page  1 9. 
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Furniture  Owned  by  Washington  at  Mount  Vernon. 

FOff  EXPLANATION  OF  PLATE  SEE  PAGES  4-€u 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


NOTES   ON   SOME   UNITED   STATES   GRASSHOPPERS   OP 
THE  FAMILY  ACRIDIDAE. 


By  A.  N.  Caudell, 
0}  the  Bureau  of  Entomology,  Uniled  SUUee  Department  of  Agriculture. 


Some  time  ago  the  United  States  National  Museum  received  in 
exchange  a  pair  of  Hdiastus  minimus  Scudder  from  the  paratypical 
material  in  the  Museum  of  Comparative  Zoology  in-  Cambridge, 
Massachusetts.  About  the  same  time  there  was  received  in  exchange 
from  the  Snow  collection  in  Kansas  a  single  female  spedmen  from 
Arizona  labeled  as  this  species.  On  studying  this  material,  and 
kter  making  further  comparisons  of  material  in  Cambridge,  it  was 
found  that  Scudder^s  species  was  not  a  true  Hdiasius  and  that  the 
female  received  from  the  Snow  collection  was  not  Scudder^s  species, 
nor  congeneric  with  it.  Thus  a  new  genus  is  here  erected  for  Hdicuius 
minimus  and  the  female  received  from  Snow  is  described  as  a  new 
genus  and  species. 

XEHACRIS,  ne^w  genus. 

Allied  to  Anconia,  Hdiagtus,  and  Bamana  but  readily  distinguish- 
able from  these  genera  by  the  metastemal  interspace  being  sub- 
quadrate  in  the  female  and  longer  than  broad  in  the  male,  while 
in  these  genera  this  interspace  is  at  least  as  broad  as  long  in  both 
sexes,  and  in  the  female,  broadly  transverse.  From  Ediastus  and 
Ramona  it  is  also  easily  separated  by  having  a  distinct  intercalary 
vein  present  on  the  elytra,  in  this  respect  agreeing  with  Anconia, 
the  most  nearly  allied  genus. 

Description. — ^Head  moderate,  slightly  broader  than  the  anterior 
portion  of  the  pronotum;  eyes  about  as  prominent  as  in  Hdiastus, 
less  prominent  than  in  Rairuma  or  typical  ATiconia.  Pronotum 
quite  strongly  constricted  mesially,  the  anterior  portion  noticeably 
narrower  than  the  posterior;  lateral  carinae  not  present  and  the 
median  carina  present  only  as  a  raised  hue,  barely  noticeable  except 
on  the  posterior  lobe,  and  cut  by  all  three  transverse  sulci;  anterior 
margin  subtruncate,  mesially  somewhat  rounded,  the  posterior 
margin  obtuse  angulate;  mesostemal  interspace  of  both  sexes 
transverse  but  narrower  than  either  of  the  lobes  themselves;  meta- 
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sternal  interspace  subquadrate  in  the  female,  in  the  male  longer  than 
broad.  Elytra  extending  to  or  beyond  the  tips  of  the  hind  femora; 
scapular  area  in  neither  sex  much  expanded^  the  intercalary  vein 
distinct  and  bordered  on  each  side  with  a  single  row  of  quadrate 
cells;  the  discoidal  area  is  not  always  closed  apically  but  sometimes 
continues  open  to  the  end  of  the  elytra,  or  but  partly  closed.  Wings 
almost  entirely  hyaline,  the  tip  with  a  few  veins  more  or  less  infus- 
cated  and  the  disk  with  the  merest  trace  of  a  bluish  tinge  in  some 
lights.  Legs  moderately  slender,  the  posterior  femora  at  the  widest 
part  scarcely  as  broad  as  the  head  across  the  eyes;  posterior  tibiae 
yellowish  with  eight  spines  on  the  outer  margin  above,  the  spines 
themselves  yellow  with  the  apical  half  black.  Cerci  simple  in  both 
sexes,  shorter  in  the  female  than  in  the  male;  supraanal  plate  of 
male  scarcely  sulcate  mesially,  the  fercula  short,  quadrate  and  far 
separated;  subgenital  plate  of  the  male  apically  pointed;  valvee(rf 
the  ovipositor  short,-  the  upper  pair  deeply  excavate  dorsally. 
Type. — Hdiastus  minimus  Scudder. 

CONIANA,  new  genus. 

In  general  appearance  very  similar  to  the  foregoing  but  readSy 
separable  from  it  by  having  the  metastemal  interspace  broadly 
transverse,  at  least  in  the  female,  and  by  having  the  apical  calcars 
of  the  posterior  tibiae  longer,  the  outer  pair  being  about  twice  as 
long  as  the  terminal  dorsal  spine. 

Type. — Coniana  snowi,  new  species. 

The  relationship  of  this  and  the  preceding  genus  with  their  allies 
is  shown  by  the  key  given  on  a  following  page. 

COnXAHA  Slf OWE,  new  speclM. 

One  female,  Bill  Williams  Fork,  Arizona.    F.  A.  Snow  collector. 

A  small  whitish  species  superficially  resembling  very  closely  the 
Xeracris  minima  of  Scudder,  but  readily  separated  from  that 
species  by  the  metastemal  interspace,  which  is  fully  twice  as  broad 
as  long  in  this  species,  while  in  minima  it  is  scarcely  longer  than  broad. 
The  mesostemid  interspace  is  also  decidedly  broader  than  in  minimat 
being  here  broader  than  either  of  the  lobes  themselves,  the  reverse 
being  true  of  minima.  A  color  character  also  distinguishes  these  two 
species,  minirna  having  the  disk  of  the  pronotum  posteriorly  marked 
more  or  less  with  fuscous  and  the  upper  part  of  the  front  portion  of 
the  lateral  lobes  blackish,  while  in  the  species  here  characterized  these 
portions  are  nearly  uniformly  and  very  slightiy  maculate;  the  surface 
of  the  pronotum  of  this  species  is  also  much  more  roughened  and 
pitted  than  in  minima.  To  the  various  members  of  the  genus  Anconia 
this  species  is  very  readily  separated  by  its  smaller  size  and  also  by 
the  less  prominent  eyes  and  the  color  of  the  elytra,  which  is  here 
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eoYBied  for  their  entire  length  with  smalli  clear-cut  dark  dots  on  the 
pale  ground  color.  The  wings  of  the  unique  type  are  clear  hyaline, 
and  the  hind  tibiae  are  very  faintly  tinged  with  bluish  and  bear  eight 
black-tipped  spines  on  the  outer  margin  above;  terminal  calcars  long, 
the  outer  pair  about  twice  as  long  as  the  adjacent  dorsal  spine;  pos- 
terior femora  with  three  or  four  dark  spots  above. 

Length:  Pronotum,  3.5  mm.;  elytra,  19  mm.;  hind  femora,  12  nmi. 

Type. — In  United  States  National  Museum.  Cat.  No.  18483, 
U.S.NJME. 

This  is  an  interesting  littie  species,  and  bears  such  superficial 
resemiblance  to  Xtracris  minifna  as  to  make  its  confusion  with  that 
insect  very  likely  unless  considerable  care  is  exercised. 

HELIAULA,  ne^w  genua. 

The  author's  first  acquaintance  with  AvJocara  rufum  of  Scudder 
was  in  1903,  when  he  described  specimens  from  Kansas  and  Colorado 
as  new  under  the  name  Hdiagtua  guanUri.  Failure  to  associate  it 
with  Scudder's  description  was  due  to  the  fact  that  its  generic  charac- 
ters did  not  at  all  indicate  relationship  to  Auloeara.  Nor  is  its  rela- 
tionship much  nearer,  if  any,  to  HdioMus  than  to  Avhcara.  There- 
fore, at  the  suggestion  of  Messrs.  Rehn  and  Hebard,  it  is  removed 
from  both  the  above  genera  and  for  it  the  new  generic  name  Hdiavla 
is  here  proposed.  The  following  key  will  serve  for  the  separation  of 
this  genus  from  others  allied  to  Hdiastua. 

Key  to  ih€  gmvuM  Ediattiu  and  MU». 

Metafltenud  inteiBpoce  broadly  transyerBe  in  the  female,  in  the  male  at  least  as  long 
as  broad.. 
Elytza  with  a  distinct  intercalary  vein. 
Calcaria  of  hind  tibiae  long,  the  outer  pair  about  twice  as  long  as  the  adjacent  dorsal 

spine Coniana  Caudell. 

Calcaria  of  hind  tibiae  shorter,  the  outer  pair  but  little  longer  than  the  adjacent 

dorsal  spine Anoonia  Scudder. 

Elytra  without  a  distinct  intercalary  vein. 
Body  and  hind  femora  stout,  the  latter  at  its  widest  part  nearly  or  qtdte  as  broad 
as  the  head  across  the  eyes. 
Plronotum  conspicuously  nanowing  anteriorly;  interocular  space  nairower  than 
the  width  of  one  of  the  eyes,  the  scutellum  of  the  vertex  with  well  elevated 

margins , ^(?Zi(utt»  Saussure. 

Pronotum  quadrate,  no  narrower  anteriorly  than  posteriorly;  interocular  space 
as  broad  as  the  width  of  one  of  the  eyes,  the  scutellum  of  the  vertex  with  the 

maiginslow JS^iouZa  Caudell. 

Body  and  hind  femora  slender,  the  latter  at  its  widest  part  scarcely  more  than  one- 
half  as  broad  as  the  head  across  the  eyes i^omona  Bruner. 

lietastemal  intesBpace  quadrate  or  barely  transverse  in  the  female,  in  the  male  dis- 
tinctly longer  than  broad XeraarU  Caudell. 
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MICROTBS  HUBILA  Seoditor. 

This  species  is  a  synonym  of  the  earlier  described  Sdrtettica  occi- 
dentalis  of  Bruner.  The  genus  seems  amply  distinct,  and  thus  the 
species  is  to  be  known  as  Microtes  oecidentaMs  Bruner. 

The  Genus  Alfha  Brxtnneb. 

The  name  OardiQiacria  has  been  substituted  for  Brunner's  genus 
Alpha  by  Mr.  Rehn  ^  on  the  grounds  of  preoccupation.  In  proposmg 
Cardillacria  Mr.  Rehn  gives  the  original  reference  to  AlpTia  as  ''Smiths. 
Misc.  Coll.,  XIV,  p.  121  (1875)."  The  volume  in  this  reference 
should  be  CCUV  and  the  page  is  117.  But  the  first  use  of  Alj^, 
however,  was  nearly  a  quarter  of  a  century  earlier  when  it  was  used 
in  three  different  senses  by  Saussure  in  his  ''Etudes  Fam.  Vesp.,  voL 
ii,  p.  167  (1853),"  and  in  the  same  work,  vol.  3,  pp.  128,  137,  and 
160  (1854).  But  I  fail  to  find  that  Sat&ssure  used  this  name  otto 
than  as  a  division  between  the  species  and  genus.  As  such  groups 
or  divisional  names  have  no  place  in  nomenclature'  they  do  not 
preoccupy  and  thus  Alpha  seems  to  have  been  available  as  a  generic 
name  when  erected  in  the  Orthoptera  by  Brunner  in  1893. 

The  Gbkerio  kamb  Macnxuxia  op  Souddxr. 

This  generic  name  was  proposed  to  replace  the  genus  PedeUcum  of 
McNeill  on  the  assumption  that  that  name  was  preoccupied  by  the 
generic  name  Pedeticus  of  Laporte  in  the  Hemiptera.  But  by  the  rule 
of  identical  spelling  PedeOcua  does  not  preoccupy  Pedeticum  and  thus 
Scudder's  name  MacneiUia  was  not  needed. 

AEOLOPLIDES,  new  genus. 

The  type  species  of  the  genus  Aeoloplus  Scudder  is  Oabptenas 
regalia  by  original  designation.  But  regalia  is  now  known  to  be  a 
species  of  Meianoplua  and  thus  Aeoloplua,  which  follows  its  type  spe- 
cies;  is  a  synonym  of  Meianoplua.  The  species  formerly  included  in 
Aeoloplua  are  thus  left  without  a  generic  name,  and  for  them  the 
genus  AeolopUdea  is  here  proposed,  with  the  Pezotettix  chenopodii 
of  Bruner  as  the  designated  type. 

The  Genus  BoOpbdon  of  TboIcas. 

K^  to  Speciea. 

1.  Principal  sulcus  of  the  pronotum  not  far  behind  the  middle  in  either  sex;  mal60 

with  elytra  two  or  more  times  as  long  as  the  xnonotum 2. 

Principal  sulctiB  of  the  iHX>notum,  especially  in  the  male,  generally  mnch  behind 
the  middle;  males  with  elytra  less  than  two  times  as  long  as  the  pronotum — 4. 

1  Cfto.  Ent.,  vol.  23, 1901,  p.  371.  *  Entomologioal  Cod«,  Par.  90. 
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1  Genond  color  unifomily  black  or  brown,  the  elytra  of  both  sexes  without  dislmct 
maculation  but  the  tip  darker  than  the  rest;  posterior  femora  uniform  in  color 

except  for  a  subbaaal  annulus ni^irum  Thomas.    ( =Juscum  Bnmner. ) 

General  color  of  the  male  as  above  but  the  elytra  no  darker  apically  than  else- 
where, or  with  indication  of  discal  maculation,  of  the  female  brown  or  yellowish, 

the  elytra  with  distinct  maculation 3. 

8.  Male  with  the  posterior  femora  uniform  in  coloration,  or  with  a  more  or  less  distinct 
subapical  annulus;  female  with  the  elytra  brown  with  a  yellow  stripe  neax  each 
maigxn  and  with  a  few  small  yellow  spots  in  the  discal  field. 

nubUum  Say.    (^flavofasciaium  Thomas.) 

Males  with  the  posterior  femora  twice  banded  across  th»  outer  face  besides  the 

subapical  annulus;  female  with  the  elytra  yellowish  or  brown,  no  distinct  yellow 

stripe  as  above  and  with  three  or  four  laiger  rcmndish  black  spots  in  the  discal 

field,  more  distinct  in  individuals  with  yellowish  elytra. 

ntibUumf  var.  maculate,  new  variety. 
4.  General  color  testaceous  varied  with  orange,  fuscus  and  black;  hind  femora  con- 

spiculously  banded aurivm(ru  McNeill. 

General  color  brownish  varied  with  black  above,  lighter  beneath;  hind  femora 
obflcuiely  banded auriverUna,  var.  mivannarum  Brunner. 

BOOPBDON  nUBILUM,  var.  BCACXTLATA,  new  nuMy. 

The  distinctly  banded  posterior  femortf  of  the  male  and  the  dis- 
tinctive maculation  of  the  elytra  of  the  female  will  serve  for  the  ready 
separation  of  this  variety  from  its  allies.  The  hind  tibiae  and  the 
ventral  surface  of  the  abdomen  of  the  selected  type  and  several  of  the 
paratypes  are  reddish;  but  in  others  the  tibiae  are  brownish  and  abdo- 
men yeUowish.  In  all  specimens  the  hind  tibiae  are  broadly  banded 
with  yellowish  toward  the  base.  The  size  is  rather  large  and  there 
seems  to  be  no  very  great  variation  to  judge  from  the  material  before 
me.  The  measurements  of  the  selected  male  type  and  female  allo- 
type are  as  follows: 

Liength;  pronotum,  male^  5.5  mm.;  female,  8;  elytra,  male,  19, 
female,  11. '5;  hind  femora,  male,  19,  female,  23.5. 

Type. — ^Male,  Victoria,  Texas,  June.  A.  N.  Caudell.  collector. 
Allotype,  same  data.  Paratypes,  one  female  and  4  males,  same  data 
as  type  and  allotype;  eight  males,  Texas,  Belfrage  coll.;  one  adult 
and  two  immature  males,  San  Antonio,  Texas;  one  male,  Colum- 
bus, Texas;  one  male,  no  locality. 

Type  and  allotype. — ^In  United  States  National  Museum.  Cat. 
No.  18484,  U.S.N.M. 

The  specimen  figured  in  Howard's  Insect  Book  (plate  34,  fig.  3)  as 
B.  nubilum  is  this  variety  and  shows  very  nicely  the  conspicuous 
banding  of  the  hind  femora. 

B.  nubilum  was  characterized  from  the  male  sex  only  as  is  evident 
from  the  original  description.  jB.  fiavofa^ciatum  was  described  from 
the  female  only  and  I  consider  it  the  same  as  nubilum.  .  The  speci- 
mens described  by  Thomas  from  southeastern  Colorado  as  nubilum 
of  Say  arcy  as  shown  by  comparing  his  original  material  in  the  United 
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States  National  Museum  with  specimens  from  Arizona^  identical  with 
the  form  described  recently  by  Bruner  as  B.fascum.  Also,  from  the 
original  description  of  B.  nigrum  of  Thomas  and  his  subsequent 
quoting  of  that  species  in  the  synonymy  of  what  he  took  for  n/iMum 
Say  but  which  was,  as  shown  above,  the  jB.  fuacum  of  Brunei,  it  is 
evident  that  this  was  also  the  same  species  and,  being  the  older, 
should  supplant  Bruner's  name. 

MELANOPLUS  MUTATUS,  new  nme. 

Mdanoplua  minor  of  Scudder,  described  as  Pezotettix  minor  in 
1876,  is  a  primary  homonym  of  PeeotetHx  minor  Walker,  an  African 
grasshopper  described  in  1870.^  Under  all  recent  codes  of  nomen- 
clature Scudder's  name  must  fall  and  for  it  the  new  name  Mekmopku 
mutatus  is  here  proposed. 

MBLANOPLUS  liAROINATUS  SeuOdtt. 
Melanoplus  marffinattu  pauper  Scuddbr. 

The  brachypterous  specimens  of  Melanoplus  marginainis  constitute 
the  typical  form,  being  fhe  only  ones  mentioned  in  the  original 
description.  Scudder's  varietal  name  fOAiper  therefore  falls  as  a 
synonym  of  the  typical  name  murginaiuSf  according  to  paragraph  31 
of  Entomological  Code.  The  long-winged  form  is  properly  called 
amplus. 

MELANOPLUS  FBlffUR-RUBRUM  DipOMr. 

Melanoplus  colorachis  Gaudell. 

Melanoplus  coloradus  Caudell  is  but  a  minor  variety  olfemur-rubrwmj 
the  only  constant  difiFerentiating  character  being  the  f ercula  of  the 
male  siurpassing  more  or  less  the  mesial  interruption  of  the  median 
sulcus  of  the  supraanal  plate.  This  character  is  of  scarcely  sufficient 
value  to  hold  a  name,  and  this  species  is  therefore  simk  as  a  synonym 
otfeTrmr-rahrum. 

BiSLAirOPLUS  DEVASTATOR  Scoddar. 

MeUmoplv*  devaMUOcr  typicalis  Souddbb. 
This  varietal  name  should  be  dropped  and  the  name  devastator 
alone  used  according  to  paragraph  31  of  the  Entomological  Code. 

BCXLAIIOPLUS  DEVASTATOR  Seoddw. 

Melanoplus  devastator  offinis  Scuddbb. 

The  name  affinis  as  here  used  is  invalidated  by  the  earUer  use  as  a 
specific  name  by  the  same  author.  Paragraph  37  of  Entomological 
Code  applies  here.  But  the  characters  separating  this  variety  from 
the  typical  form  are  of  such  minor  importance  that  the  name  may 

i  Cftt  Denn,  Salt.  Bilt.  Mat.,  toI.  4, 1S70,  p.  609. 
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well  be  sunk  into  synonymy  under  devastator,  as  it  scarcely  deserves 
a  new  name  being  proposed  for  it. 

MSLAHOPLUS   DHURUTUB  Seoddar. 
MeUmoplus  eonaangwmeui  Scubdbb. 

Mdanoplua  consanffuineua  as  suggested  by  its  author  in  the  original 
description,  is  not  distinct  from  tiie  diminutus  of  the  same  author. 
It  should  therefore  fall  into  synonymy  under  that  species. 

MSLAHOPLUS  DBVASTATOR  Seoddw. 
Melanoplui  virgatui  Souddxr. 

Mdanoplus  virgatus  is  a  synonym  of  Mdanoplus  devastator,  no 
constant  differentiating  characters  separating  it  from  that  species. 
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THE  RECENT  AND   FOSSIL  MOLLUSKS  OF  THE  GENUS 
RISSOINA  FROM  THE  WEST  COAST  OF  AMERICA. 


By  Paul  Babtsgh, 
CunUor,  Dividon  of  Marine  Invertebrates  ^  United  States  National  Mu$eum. 


INTRODUCTION. 

It  is  interesting  to  note  that  the  first  species  recorded  from  West 
American  waters  served  also  as  the  type  of  the  world-wide  distrib- 
uted genus  now  under  discussion.  The  noted  traveler  and  naturalist. 
Chevalier  Alcide  D'Orbigny,  in  his  Voyage  dans  L'Amerique  Meri- 
dionale,  which  extended  over  the  years  1826-1833,  collected  a  won- 
derful lot  of  material  and  among  other  things  a  Rissoid,  on  the 
coasts  of  Bolivia  and  Peru,  for  which  he  erected  the  genus  Riasaina  * 
and  which  he  christened  Rissaina  inca.^ 

Ten  years  later  Dr.  Karl  Theodor  Menke,  in  a  paper,  Conchylien 
von  Mazatlan  mit  kritischen  Anmerkimgen,  based  on  a  large  collec- 
tion made  in  part  by  Heinrich  Melcher,  of  Bremen,  who  spent  several 
years  at  Mazatlan,  and  partly  by  an  unnamed  collector  from  whom 
Doctor  Menke  purchased  a  box  of  shells,  also  from  Mazatlan,  de- 
scribed Rissoa  strida  *  from  that  place.     This  is  a  true  Rissoina. 

Two  years  after  this,  Dr.  F.  H.  Troschel,  in  his  Verzeichniss  dcr 
durch  Herrn  Dr.  v.  Tschudi  in  Peru  gesammelten  Conchylien,  de- 
scribed Rissoina  sulcifera '  from  Peru .  This  mollusk  is  not  congeneric 
with  Rissoina  but  must  be  referred  to  the  Rissoid  genus  Iravidia  of 
Blanford. 

The  same  year  Prof.  C.  B.  Adams,  of  Amherst  College,  Massachu- 
setts, published  his  Catalogue  of  Shells  Collected  at  Panama.*  In 
this  paper,  which  details  the  result  of  one  of  the  most  wonderful 
records  of  intensive  collecting,  we  learn  that  during  the  period  be- 
tween November  25,  1850,  and  January  3,  1851 — that  is,  40  days — 
Professor  Adams  collected  and  kept  data  upon  no  less  than  41,830 
specimens  of  mollusks.  It  is  equally  interesting  to  note  that  al- 
thou^  the  cases  containing  the  specimens  did  not  arrive  until 

I  Voyi«e  Amer.  M«rid.,  p.  395, 1840,  pi  63,  figs.  ll>ia. 
<  Zeltschr.  Kalak.,  vol.  7, 1850,  pp.  177-178. 

*  Wiflg.  Aixdiiv.  Natorg.,  vol.  1, 1852,  pp.  154-155. 

*  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5, 1852,  pp.  229-549. 

Proceeoinqs  U.  8.  National  Museum,  Vol.  49--No.  2094. 
81022'— Proc.N.M.voL49— 16 3  33 
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August  14,  1851,  the  first  part  of  the  catalogue  appeared  in  June, 
1852,  and  the  last  part  of  the  report  upon  the  516  species  was  printed 
in  July  of  the  same  year,  11  months  after  the  arrival  of  the  collection 
at  Amherst. 

In  this  paper  Professor  Adams  describes  the  following  species 
under  the  genus  Riasoa  which  belong  to  Rissoina: 

Rissoa  dandestina,  p.  401. 

Ri88oa  Jirmata,  p.  401, 

Rissoa  foriis,  p.  402. 

Rissoa  januSy  p.  403. 

Rissoa  scalariformiSj  p.  404. 
The  last  is  a  young  specimen  of  Rissoina  firmaia.    Here  also  the  fol- 
lowing shells  are  described  as  Rissoa: 

Rissoa  infrequens,  p.  403,  which  is  a  Pliciscala, 

Rissoa  notabilis,  p.  404,  which  is  an  Odostomia. 

Rissoa  inconspicua,  p.  402,  which  is  also  an  Odostomia. 
Later  Dr.  Philip  P.  Carpenter  reported  upon  a  coUection  of  shells 
made  during  1848-1850  by  Frederick  Reigen,  a  Belgian  gentleman,  at 
Mazatlan.  His  report.  Catalogue  of  the  Collection  of  Mazatlan 
Shells  in  the  British  Museum,  was  published  in  parts  during  the 
years  1855-1857,  the  part  dealing  with  our  genus  appearing  in  1856. 
Only  two  species  are  mentioned: 

Rissoina  strida  Menke,  and 

Rissoina  woodwardii  Carpenter, 
the  last  being  new.* 

In  1860  O.  A.  L.  Morch,  in  his  Beitrage  zur  MoUuskenfauna  Central 
Amerikas,  a  paper  based  upon  shells  collected  by  Dr.  A.  S.  Oersted, 
lists  the  following  members  of  the  genus  Rissoina:^ 

Rissoina  woodvxirdi  Carpenter,  from  Puntarenas. 

Rissoina  inca  D'Orbigny,  from  Sonsonate. 

Rissoina   scalariformiSj   C.   B.   Adams,   no    specific   locality 
mentioned. 

Rissoina  effusa  Morch,  no  specific  locaUty  mentioned. 

Rissoina  contabulata  Morch,  Sonsonate. 
The  last  two  being  additions  to  the  Rissoina  fauna  of  the  West  Coast 
of  America. 

In  1864  Dr.  Philip  P.  Carpenter  briefly  described  Rissoina  trUer- 
fossa  on  page  656  of  his  Supplementary  Report  on  the  Present  State 
of  our  Kjiowledge  with  Regard  to  the  Mollusca  of  the  West  Coast  of 
America.'  This  he  diagnosed  more  fully  two  years  later  on  page  217 
of  his  paper.  Descriptions  of  New  Marine  Shells  from  the  Coast  of 
California.*    This  species  has  since  been  referred  to  the  genus  Bit- 

I  Cat  Mazat  Shells,  1856,  p.  857. 
s  MlO&lc.  Bl&t»  YCA,  7,  I860,  pp.  67-78. 
» Kept.  Brit.  Ass.  Adv.  Scl.  for  1863. 
4  Proc.  Cal.  Acad.  Nat.  Sd.,  1866,  vol.  8. 
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awn;  hy  Bartsch,  in  The  Recent  and  Fossil  Mollusks  of  the  Genus 

Bittium  from  the  West  Coast  of  America,  page  401.^ 

Id  the  preceding  year  Doctor  Carpenter  described  Riasoina  expansa 
bom  Mazatlan,  in  his  paper  on  Diagnosis  of  New  Forms  of  MoUusca 
Collected  by  Col.  E.  Jewett  on  the  West  Tropical  Shores  of  North 
America.* 

The  next  paper  dealing  with  members  of  this  genus  was  pub- 
lished by  L.  DeFolin  as  Les  Meleagrinicoles  Elspeces  NouTelles 
(HaTue,  1867).  This  deals  with  mollusks  obtained  from  the  bm*- 
rows  in  pearl  oyster  shells,  which  came  from  the  vicinity  of  Negritos, 
(does  this  mean  Negros,  P.  I.?)  and  iles  aux  Perles  (>=  Margarita 
Island),  Bay  of  Panama.  In  this'  paper  Rissoa  zdtneri  is  described 
on  pages  47-48  and  figured  on  plate  5,  figure  1,  and  Rissoa  insignis 
on  pages  48-49,  figured  on  plate  5,  figures  2  and  3. 

The  last  species  was  made  the  type  of  the  genus  Folinia  by  H. 
Crosse  in  his  review  of  DeFolin's  paper.'  Unfortunately,  the  name 
Rissoa  insignis  DeFolin  is  preoccupied  by  Rissoa  insignis  Adams  and 
Reeve,  1850,  which  makes  the  new  name  given  in  our  text  necessary. 
We  do  not  deem  it  of  generic  rank  and  shall  consider  Folinia  a  sub- 
genus of  the  present  group. 

In  1870  DeFolin  published  Rissoa  lawraSj^  which  must  be  referred 
here. 

No  additions  were  made  until  1897,  when  Dr.  William  Healey 
Dall,  in  his  Notice  of  Some  New  or  Interesting  Species  of  Sheik 
from  British  Columbia  and  the  Adjacent  Region,  published  Rissoina 
neweomU^  from  Cumshewa  Inlet.  This,  to  date,  forms  the  northern- 
most record  for  the  distribution  of  the  genus  on  the  west  coast  of 
America. 

In  1902  the  author  described  A  New  Rissoina  from  California,* 
calling  it  Rissoina  haJceri. 

In  the  same  year  Doctor  Dall  and  the  present  writer  described 
A  New  Rissoina  from  California,^  under  the  name  of  Rissoa  kdseyi. 

The  last  paper  dealing  with  West  American  members  of  this  genus 
was  published  by  Doctor  Dall  as  Two  Undescribed  Calif omian  Shells,' 
in  which  he  described  Aldba  ddroydi,  which  must  be  considered  as  a 
synonym  of  Rissoina  ledseyi  Dall  and  Bartsch.  This  species  has 
-AZolauJ  sculpture,  but  has  the  clawed  operculiun  of  Rissoina,  a  fact 
^inknown  when  Doctor  Dall  described  it,  as  aU  the  specimens  avail- 
able at  the  time  were  without  operoula.  That  he  was  in  doubt  about  its 

1  Proo.  U.  8.  Nftt.  Has.,  vol.  40, 1911. 

•  Aim.  U»g.  Nat.  Hi8t.,8cr.8,  vol.  15, 1866,  p.  800. 
s  Joura.  de  C<mch.,  vol.  16, 1866,  p.  218. 

«  Fonda  de  la  Her.,  vol  1, 1870,  pp.  263-263. 

ft  BuU.  Nat.  Hist.  Soc  Brit.  CoL,  No.  2, 1807,  p.  14. 

•  NautOtis,  vol.  16,  p.  0. 
f  Id«m,  voL  16,  p.  94. 

•  Idtni,ToL19,1906,i».l«. 
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generic  position  is  shown  by  the  statement  following  the  description: 
''None  of  the  specimens  retains  its  operculmn.  The  form  of  the 
shell,  and  especially  of  the  apertiure,  recalls  Risaoina,  but  the  irregular 
varices,  sculpture,  and  apex  are  more  like  Alaha.  A  certain  amount 
of  doubt  as  to  its  true  zoological  position  must  remain  xmtil  the 
operculum  is  known." 

I  wish  to  express  my  extreme  indebtedness  to  the  Board  of  Trustees 
of  Amherst  College,  and  particularly  to  Prof.  F.  B.  Loomjs,  through 
whose  kind  offices  it  was  possible  for  me  to  have  Prof.  C.  B.  Adams' 
types  of  the  Panama  species  for  study,  comparison  and  figuring.  I 
am  also  indebted  to  Mr.  Adolph  Jensen,  of  the  Zoological  Museum 
of  Copenhagen,  for  the  loan  of  O.  A.  L.  MSrch's  types  of  his  Central 
American  forms. 

The  illustrations  accompanying  this  report,  with  few  exceptions, 
are  from  enlai^ed  photographs  made  direct  from  specimens  by  Mr. 
T.  W.  Smillie,  of  the  United  States  National  Museum,  and  were 
retouched  by  Mrs.  E.  B.  Decker.    The  exceptions  are: 

Carpenter's  Riaaoina  woodwardii,  of  which  I  have  not  seen  speci- 
mens, and  of  which  I  give  camera  lucida  figures  by  Doctor  Car- 
penter. 

Of  Rissoina  aignae,  new  name,  Risaoa  inaigne  DeFolin,  Riascim 

laurae  DeFolin  and  Riaacina  zeUneri  DeFolin — I  give  figures  copied 

from  DeFolin's  works  because  I  have  been  unable  to  obtain  specimens 

of  these  species. 

ANALYTICAL  KEYS. 

KEY  TO  THE  SUBGENERA  OF  THE  WEST  AMERICAN  RISSOINAS. 

Foeterior  angle  of  the  aperture  simple Rissoina^  pp.  38-61. 

Posterior  angle  of  the  aperture  almost  constricted  off  into  a 
separate  opening  by  a  projection  from  the  parietal  wall, 
and  another  apposing  from  the  outer  lip Foliniay  p.  61. 

KEY  TO   SPBaSS  OF  WEST  AMERICAN  RISSOINAS. 

a^  Spiral  sculpture  present. 
6*.  Spiral  sculptiu'e  on  spire  and  base, 
c^'  Axial  sculpture  consisting  of  prominent  ribs. 
d}.  Axial  ribs  acutely  sublamellar;  intercostal  spaces  with  cloth- 
like textured  sculpture. 

«*.  Adult  sheU  about  6  mm.  long .firmaUi,  p.  38. 

(?,  Adult  shell  about  3  mm.  long exoolpa,  p.  39. 

d^.  Axial  ribs  not  acutely  sublamellar;  intercostal  spaces  without 
cloth-like  textured  sculpture. 
e^.  Summit  of  whorls  strongly  shouldered. 
/^  Base  evenly  curved;  without  a  tumid  area  or  keel  on  the 
anterior  third. 
^^  Shell  broadly  conic. 
V.  Basal  sculpture  uniform. 
t^  Intercostal  spaces  about  as  wide  as  the  ribs. 

j^.  Basal  cords  15,  adult  more  than  8.5  mm ttrieUij  p.  39. 

f.  Basal  cords  13,  adult  not  more  than  7.5  mm fartUj  p.  ^* 
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t*.  Intercostal  spaces  double  the  width  of  the  ribs. 

i*.  Basal  cords  11 gisruifp.  41. 

j*.  Basal  cords  more  than  15 inca,  p.  42. 

ft'.  Basal  sculpture  not  uniform,  consisting  of  strong 

spiral  cords  and  fine  lines  between  them favilla,  p.  43. 

g^.  Shell  not  broadly  conic  but  elongate  conic. 

A^.  Spiral  sculpture  of  the  spire  exceedingly  fine. .  .mazathmica,  p.  43, 

ft'.  Spiral  sculpture  of  the  spire  strong helenay  p.  44. 

f.  Base  not  evenly  curved,  with  a  decidedly  tumid  area 
or  keel  anteriorly. 
^.  Base  with  a  tumid  area  on  the  anterior  third. 

ft^  Adult shellO  mm.  long .'.io,p.44. 

ft^.  Adult  shell  7  nun.  long dinOyp.  45. 

^.  Base  with  a  strong  keel  at  the  insertion  of  the  colu- 
mella  fignaet  p.  61. 

e*.  Summit  of  the  whorl  not  strongly  shouldered  but  ap- 


/*.  Shell  elongate-ovate expansa.p,  46. 

/*.  Shell  not  elongate-ovate. 
g^.  Shell  elongate-conic, 
ft*.  Axial  ribs  less  than  32. 

I*.  Last  whorl  inflated pemnsularisy  p.  46. 

t*.  Last  whorl  not  inflated adamsi,  p.  47. 

ft*.  Axial  libs  more  than  42 townMndii,  p.  48. 

j^.  Shell  not  elongate-conic  but  broadly  conic barthelowi,  p.  48. 

i^.  Axial  sculpture  not  consisting  of  prominent  ribs;  ribs  obso- 
lete. 

(f*.  Whorls  shouldered helseyi,  p.  49. 

d^.  Whorls  not  shouldered  but  overhanging lapazana,  p.  50. 

^.  Spiral  sculpture  on  base  only, 
c^.  Axial  ribs  present. 

(P.  Base  with  two  keels contabulataj  p.  61. 

(P.  Base  with  one  keel  and  two  incised  spiral  lines histUit  p.  51. 

(P.  Base  with  many  spiral  cords zeltneri,  p.  52. 

c*.  Axial  ribs  absent Unaraey  p.  52. 

a'.  Spiral  sculpture  absent. 
6^  Axial  sculpture  consisting  of  strong  ribs, 
c*.  Axial  sculpture  consisting  of  strong  ribs  only. 
d}.  Summit  of  the  whorls  shouldered. 

e*.  Axial  ribs  lamellar burragei,  p.  52. 

«".  Axial  ribs  not  lamellar neremay  p.  53. 

d*.  Summit  of  the  whorls  not  shouldered. 
t^.  Whorls  decidedly  constricted  immediately  anterior  to 

the  summit «/w«a,  p.  54. 

«*.  Whorls  not  or  scarcely  at  all  constricted  anterior  to  the 
summit. 

/*  Adult  shell  more  than  4.5  mm.  long pleUtocena,  p.  54. 

p.  Adult  shell  3  mm.  or  less. 

g^.  Anterior  portion  of  base  bordered  by  a  fasciole cali/omicaf  p.  55. 

^.  Anterior  portion  of  base  without  fasciole. 

ft'.  Axial  ribs  on  last  whorl  20 clandestina,  p.  55. 

ft*.  Axial  ribs  on  last  whorl  16 maneana,p.  56. 
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c\  Axial  sculpture  not  consisting  of  ribs  only. 
d^.  Axial  sculpture  consisting  of  ribs  and  fine  raised  threads 
between  them. 

c^  Whorls  decidedly  inflated bakeri,  p.  56. 

e^.  Whorls  not  inflated. 

/*.  Axial  threads  between  the  ribs  fine woodwardii,  p.  67. 

/*.  Axial  threads  between  the  ribs  coarse newcombii,  p.  58. 

d^.  Axial  sculpture  consisting  of  ribe  but  no  fine  threads  be- 
tween them;  sculpture  between  the  ribs  consisting  of 

irregular  crinkly  markings cZeo,  p.  58. 

6*.  Axial  sculpture  consisting  of  obsolete  ribs. 

c*.  Shell  elongate-ovate cerrosensisj  p. 59. 

c^.  Shell  not  elongate-ovate  but  elongate-conic. 

d^.  Shell  slender,  ribs  faint,  adult  shell  2.8  mm dallij  p.  59. 

d^.  Shell  stout;  ribs  more  strongly  developed,  adult  shell 

3.5  mm ccnronadoensitt  p.  fiO. 

DESCRIPTION  OF  SPECIES. 

RISSOINA  FIRMATA  C.  B.  Adams. 

Plate  32,  figs.  4,  6. 

Riuoafirmata  C.  B.  Adams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5,  1852,  p.  401. 
R\s8oa  scaUxriformU  C.  B.  Adams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5, 1852,  p.  402. 

Shell  of  medium  size,  white,  semitranslucent.  Nuclear  whorls 
decollated,  a  portion  of  the  last  turn  only  remaining.  The  succeeding 
turns  are  well  rounded,  decidedly  appressed  at  the  summit  with  some- 
what of  a  shoulder,  which  extends  over  the  posterior  third  of  the  spaces 
between  the  sutures.  The  whorls  are  marked  with  exceedingly  strong, 
decidedly  protractively  curved  sublamellar  axial  ribs,  which  are  some- 
what irregularly  spaced.  Twelve  of  the  ribs  occur  upon  the  first  and 
14  upon  the  remaining  turns.  The  intercostal  spaces  are  at  least  four 
times  as  broad  as  the  ribs  and  are  crossed  by  very  slender,  closely 
spaced,  quite  evenly  developed  spiral  threads,  which  pass  up  on  the 
sides  of  the  ribs,  but  do  not  appear  to  cross  their  summit.  Of  these 
spiral  threads,  about  40  occur  between  the  sutures  on  the  antepenul- 
timate turn.  Sutures  well  impressed,  rendered  sinuous  by  the  strong 
ribs.  Periphery  well  rounded.  Base  moderately  long,  marked  by 
the  strong  continuation  of  the  axial  ribs,  which  extends  to  the  mnbil- 
ical  space,  intercostal  spaces  sculptiu*ed,  like  those  of  the  spire.  Aper- 
ture moderately  large,  broadly  oval;  posterior  angle  neither  acute  nor 
obtuse;  outer  lip  very  thick  at  the  edge.  Columella  short,  very  stout, 
curved,  reflected  over  and  appressed  to  the  base  as  a  tiiick  callus; 
parietal  wall  covered  with  a  thick  callus,  which  fuses  with  the  outer 
lip  and  the  columella. 

Professor  Adams's  type  was  found  in  sand  at  Panama.    It  has  7 
postnuclear  whorls  and  measures:  Ijength,  4.7  mm.;  diameter,  2  mm. 

Professor  Adams's  Rissoa  scalariformis,  of  which  he  collected  a 
single  specimen  at  Panama,  proves  to  be  the  young  of  the  present 
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species.    It  lacks  the  strong  basal  callus  resulting  from  the  reflection 
of  the  columella,  and  also  the  thickened  lip.    See  plate  32,  fig.  4. 

Professor  Adams's  shells  are  at  Amherst  College,  Massachusetts. 
The  United  States  National  Museum  contains  three  lots  of  this  spe- 
cies: Cat.  No.  4163,  1  specimen  from  the  Cape  of  San  Lucas;  Cat. 
No.  46151,  3  specimens  from  the  Gulf  of  California,  and  Cat.  No. 
222865,  3  specimens  from  Cape  Pulmo,  Gulf  of  California. 

RISSOniA  BXCOLPA,  new  ipedes. 
Plate  30,  fig.  2. 

Shell  elongate-conic,  semitransparent,  bluish  white.  Nuclear 
whorls  decollated,  except  the  last  turn,  which  is  smooth.  Post- 
nuclear  whorls  moderately  well  rounded,  appressed  at  the  smnmit — 
which  creeps  up  on  the  preceding  whorl — ^marked  by  sublamellar, 
somewhat  sinuous,  protractive,  axial  ribs,  which  are  about  one-third 
as  wide  as  the  spaces  that  separate  them  and  form  continuous  lines 
from  whorl  to  whorl.  Of  these  ribs,  12  occim'  upon  the  first  and  14 
upon  each  of  the  remaining  turns.  In  addition  to  the  axial  ribs,  the 
whorls  are  marked  in  the  intercostal  spaces  by  exceedingly  fine  lines 
of  growth  which,  combined  with  the  spiral  sculpture,  lend  the  surface 
of  the  shell  a  very  minutely  reticulated  appearance.  The  spiral  sculp- 
ture consists  of  numerous,  fine,  spiral  lirations,  which  are  about  as 
wide  as  the  spaces  that  separate  them.  Of  these  lirations,  28  occur 
between  the  sutures  on  the  penultimate  turn.  Sutin^e  moderately 
constricted.  Periphery  of  the  last  whorl  well  rounded.  Base  some- 
what produced  anteriorly,  well  rounded,  marked  by  the  strong  con- 
tinuations of  the  axial  ribs  which  extend  to  the  anterior  end  of  the 
shell,  the  spiral  sculpture  of  the  base  being  in  every  way  similar  to 
that  on  the  spire.  Aperture  irregularly  oval;  posterior  angle  acute; 
outer  lip  thick,  reinforced  by  a  strong  varix;  columeUa  short,  stout, 
strongly  curved  and  decidedly  reflected  over  and  adnate  to  the  base; 
parietal  wall  covered  with  a  thick  callus,  which  renders  the  peritreme 
complete. 

The  type  and  two  other  specimens,  Cat.  No.  46165,  U.S.N.M.,  come 
from  the  Gulf  of  California.  The  type  has  5i  post-nuclear  whorls  and 
measures:  Length,  4.1  mm.;  diameter,  1.8  mm.  Cat.  No.  23748, 
XJS.N.M.,  contains  2  additional  specimens  from  the  Gulf  of  California. 

RISSOmA  STRICTA  Menke. 
Plate  28,  fig.  6. 

Bmoina  strieta  Mbnxb,  Zeit.  f.  Malak.,  1850,  p.  177,  No.  37. 

Shell  large,  elongate-conic,  bluish  white.  Nuclear  whorls  at  least 
2,  well  roimded,  smooth,  forming  a  well  elevated  helicoid  spire.  Post- 
nudear  whorls  flattened,  weakly  shouldered  at  the  summit,  marked 
by  strong,  sli^tly  curved,  decidedly  protractive  axial  ribs  of  which 
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12  occxir  upon  the  first,  14  upon  the  second,  16  upon  the  third,  18 
upon  the  fourth,  20  upon  the  fifth,  22  upon  the  sixth,  26  upon  the 
seventh,  and  28  upon  the  penulthnate  whorl.  These  rihs  extend 
prominently  to  the  summit  and  render  the  sutures  crenulated.  Inter- 
costal spaces  almost  as  wide  as  the  ribs,  crossed  between  the  sutiu^ 
by  numerous  very  fine,  closely  spaced,  spiral  striations.  Base  of  the 
last  whorl  moderately  long,  well  rounded,  marked  by  the  continua- 
tions of  the  axial  ribe  which  extend  undiminished  to  the  imibilical 
chink  and  by  15  equal,  and  equally  spaced,  slender,  spiral  threads 
which  extend  prominently  across  the  intercostal  spaces  and  weakly 
over  the  ribs.  Aperture  small,  very  oblique,  channeled  anteriorly 
and  posteriorly;  outer  lip  very  thick,  reinforced  immediately  behind 
the  edge  by  a  strong  varix;  inner  lip  moderately  thick,  appressed  to 
the  base,  sinuous,  the  anterior  portion  so  arranged  as  to  give  the 
aperture  the  aspect  of  having  a  truncated  columella. 

Cat.  No.  4062,  U.S.N.M.,  contains  3  specimens  from  Cape  San  Lucas, 
1  of  which  has  served  for  our  description  and  figure.  This  has  lost 
the  first  li  nuclear  whorls,  retaining  only  1  of  them.  It  has  9  post- 
nuclear  whorls  and  measures:  Length,  8.7  mm.;  diameter,  3.3  mm. 

The  following  specimens  are  in  the  collection  of  the  United  States 
National  Museum: 

Cat.  No.  4062,  Cape  San  Lucas,  Lower  California,  3  specimens; 
Cat.  No.  34209,  La  Paz,  Lower  CaUfomia,  4  specimens;  Cat.  No. 
46153,  Gulf  of  California,  2  specimens;  Cat.  No.  46157,  Gulf  of 
California,  2  specimens;  Cat.  No.  46163,  Mulege  Bay,  Lower  CaU- 
fomia, 2  specimens;  Cat.  No.  46168,  Gulf  of  California,  1  speci- 
men; Cat.  No.  76269,  Mazatlan,  Mexico,  1  specimen;  Cat.  No. 
195370,  St.  Margarita  Island,  Lower  California,  1  specimen;  Cat 
No.  222864,  Cape  Pulmo,  Lower  California,  9  specimens;  Cat.  No. 
264297,  south  end  of  Tiburon  Island,  Gulf  of  California,  2  spe(a- 
mens;  Cat.  No.  264979,  San  Josef  Island,  GuK  of  California,  12  speci- 
mens; Cat.  No.  264990,  Agua  Verde  Bay,  GuK  of  California,  14  speci- 
mens; Cat.  No.  266657,  San  Francisquito  Bay,  GuK  of  California,  3 
specimens;  Cat.  No.  267154,  San  Francisquito  Bay,  GuK  of  California, 
12  specimens;  Cat.  No.  271616,  Mazatlan,  Mexico,  5  specimens. 

RIS80INA  PORTIS  C.  B.  Adams. 

Plate  29,  figs.  6,  6. 

Ristoafartis  C.  B.  Adams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  6, 1862,  p.  402. 

Shell  large,  elongate-conic,  milk-white.  Nuclear  whorls  smooth, 
well  rounded,  separated  by  constricted  sutures.  Post-nudear  whorb 
flattened  in  the  middle,  roundly  shouldered  at  the  smnmit,  marked 
by  very  regular,  slightly  sinuous,  moderately  protracted,  well  rounded 
axial  ribs,  of  which  12  occur  upon  the  first,  14  upon  the  second,  18 
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upon  the  third,  22  upon  the  fourth,  28  upon  the  fifth  and  sixth,  and 
30  upon  the  penultimate  turn.  These  ribs  extend  prominently  from 
the  somimt  of  the  whorls  to  the  umbilicus.  Intercostal  spaces  a 
little  wider  than  the  ribs  on  the  early  turns,  and  about  as  wide  on 
the  later,  marked  by  exceedingly  fine  and  very  numerous  spiral 
threads.  Sutures  slightly  sinuous.  Periphery  of  the  last  whorl  well 
rounded.  Base  short,  well  roimded,  marked  by  the  continuation  of 
the  axial  ribs  and  about  13  spiral  threads,  which  are  much  coarser 
than  those  on  the  spire.  Aperture  very  oblique,  auriculate,  slightly 
channeled  posteriorly  and  anteriorly,  somewhat  effuse  at  the  junction 
of  the  basal  and  outer  Up;  outer  and  basal  lip  very  much  thickened 
at  the  edge;  columella  short,  with  a  decided  notch  at  its  junction 
with  the  basal  Up,  reflected  over  and  appressed  to  the  base,  where  it 
ap}>ears  as  a  thick  callus;  parietal  wall  covered  with  a  thick  caUus, 
which  joins  the  outer  Up  and  the  columella. 

Thirty-one  specimens  of  this  species  were  collected  by  Professor 
Adams  under  stones,  near  low-water  mark,  at  Taboga,  Panama.  We 
have  figured  two  of  these;  the  larger  has  8  whorls  and  is  minus  the 
nudeusy  and  measures:  Length,  7.5  mm.;  diameter,  3  mm.  The 
smaller  has  lost  the  first  nuclear  turn,  and  has  8  postnuclear  whork 
and  measures:  Length,  6  mm.;  diameter,  2.7  mm.  In  addition  to 
these  two,  14  specimens  of  the  type  lot  remain  in  the  C.  B.  Adams' 
collection  at  Amherst.  The  United  States  National  Museum  has  one. 
Cat.  No.  204101,  which  was  collected  by  the  U.  S.  Bureau  of  Fisheries 
steamer  AJJxitross  on  the  beach  at  TaboquiUa  Island,  Bay  of  Panama, 
and  two  additional  specimens.  Cat.  No.  272937,  from  Panama. 

HISSOINA  OISNA,  new  spodM. 

Plate  28,  fig.  1. 

Shell  of  medium  size,  bluish  white,  elongate-conic.  Nuclear 
whorls  2if  well  roimded,  smooth,  forming  a  pupoid  apex.  Post- 
nudear  whorls  short,  truncated,  shouldered  at  the  summit,  moder- 
ately rounded,  marked  by  decidedly  protractive,  feebly  curved  axial 
ribs,  of  which  14  occur  upon  the  first,^  16  upon  the  second  to  fourth, 
18  upon  the  fifth  and  sixth,  and  20  upon  the  penultimate  turn.  These 
ribs  extend  prominently  to  thesummit  and  render  the  sutures  sinuous. 
Intercostal  spaces  about  two  times  as  wide  as  the  ribs,  crossed  by 
exceedingly  fine  spiral  striations.  Sutures  well  marked.  Base  short, 
moderately  rounded,  without  fascicle,  marked  by  the  continuations 
of  the  axial  ribs  which  extend  undimimshed  to  the  umbiUcal  chink. 
The  intercostal  spaces  and  the  ribs  are  crossed  by  13  slender,  equal, 
and  equally  spaced,  low,  spiral  cords  which  appear  as  coils  of  a 
bandage,  the  posterior  edge  of  which  is  free.  The  extreme  anterior 
portion  of  the  base  is  free  of  spiral  sculpture.  Aperture  small,  chan- 
neled anteriorly  and  posteriorly;   outer  lip  thin  within ,  reinforced 
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immediately  behind  the  edge  by  a  strong  varix;  inner  lip  thin,  sinu- 
ous, appressed  to  the  base,  the  anterior  portion  is  so  arranged  as  to 
give  the  aperture  the  appearance  of  having  a  truncated  columella. 
Peritreme  complete. 

The  type  and  15  specimens,  Cat.  No.  46158,  U.S.N.M.,  come  from 
Pearl  Idand,  Panama.  The  type,  a  perfect  specimen,  has  8  post- 
nuclear  whorls,  and  measures:  Length,  7  mm.;  diameter,  3  mm. 
Cat.  No.  23331,  U.S.N.M.,  contains  3  specimens  from  the  same  place. 
Cat.  No.  204118,  U.S.N.M.,  contains  2  specimens  from  Perico  Island, 
Bay  of  Panama.  Cat.  No.  272936,  U.S.N.M.,  7  specimens  from 
Panama. 

HI880INA  mCA  D'Orbigcqr. 

Plate  31,  figs.  6,  8. 
RiMoina  inea  D'Orbiony,  Voy.  Amer.  Merid.,  1840,  p.  395,  pi.  53,  figs.  11-16. 

Shell  broadly  conic,  yellowish  white,  with  a  pinkish  suffusion. 
Nuclear  whorls  smooth.  Postnudear  whorls  shouldered  at  the 
summit,  which  is  rendered  wavy  by  the  axial  ribs.  Axial  ribs  strong, 
sinuous,  about  half  as  wide  as  the  deep  spaces  that  separate  them. 
Of  these  ribs,  10  occur  upon  the  first,  12  upon  the  second  and  third, 
14  upon  the  fourth,  and  16  or  17  upon  the  last  whorl.  These  ribs 
extend  prominently  from  the  summit  of  the  whorls  to  the  umbilical 
area.  The  intercostal  spaces  are  marked  by  fine  spiral  striations. 
Sutures  rendered  sinuous  by  the  strongly  developed  ribs.  Base  well 
rounded,  marked  by  a  continuation  of  the  axial  ribs  and  strongly 
incised  spiral  cords,  of  which  more  than  16  are  present.  Aperture 
ear-shaped;  outer  lip  reinforced  immediately  behind  the  edge  by  a 
thick  callus;  columella  somewhat  twisted  and  deflected;  parietal 
wall  covered  with  a  thick  caUus,  which  renders  the  peritreme 
complete. 

The  type  has  6  postnudear  whorls,  and  measures:  Length,  8  mm.; 
diameter,  3  mm. 

The  species  was  collected  by  D'Orbigny  in  the  neighborhood  of 
Arica,  Peru,  and  Cobija,  Bolivia. 

I  have  copied  the  figure  given  by  Gustav  Schwartz  von  Mohren- 
stem,  in  his  monograph  on  the  Family  Rissoidae  Besons.  Abdr.,  vol. 
19,  Denksch.  Math.  Naturw.  Class,  Kais.  Akad.  Wissenschu,  p.  40; 
pi.  1,  fig.  1,  1860,  which  gives  more  detail  than  Orbigny's  original 
figure,  which  is  a  rather  poor  drawing.  Mohrenstem  says'  that 
Orbigny  had  foxmd  this  species  very  abundant  and  had  collected  more 
than  1,000  specimens  of  it,  and  had  been  very  generous  in  the  distri- 
bution of  his  material. 

This  species  is  the  type  of  the  genus  Riasoina,  which  was  established 
by  Orbigny  in  the  same  work  in  which  he  gives  status  to  the  present 
form. 
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SISSOIRA  FAVILLA,  Mw  lyeGlM. 
Plate  28,  fig.  3. 

Shdl  of  medium  size,  bluish  white,  semitranducent.  Nuclear 
whorls  decollated,  except  the  last  turn,  which  is  smooth.  Post- 
nuclear  whorls  flattened  in  the  middle,  well  roimded  at  the  shoul- 
dered summit,  marked  by  strong,  very  regular,  somewhat  curved 
protractive  axial  ribs,  of  which  14  occur  upon  the  first  and  second,  18 
upon  the  third,  20  upon  the  fourth,  22  upon  the  fifth,  26  upon  the 
sixth  and  penultimate  turn.  These  ribs  extend  prominently  to  the 
sunmiit  and  render  the  sutures  feebly  wavy.  Intercostal  spaces  as 
wide  as  the  ribs,  crossed  between  the  sutures  by  very  many,  exceedingly 
fine,  spiral  striations.  Sutures  sUx)ngly  marked.  Base  of  the  last 
whorl  well  rounded,  marked  by  the  continuations  of  the  axial  ribs 
which  extend  prominently  to  tJxe  umbihcal  chiok  and  by  about  ten 
rather  distantly  spaced,  spiral  threads  between  which  numerous,  very 
fine,  spiral  striations  occur.  These  threads  extend  prominently  across 
the  intercostal  spaces,  becomiog  obsolete  on  the  ribs.  Aperture 
rather  large,  very  obhque,  channeled  anteriorly  and  posteriorly;  outer 
lip  thick,  reinforced  immediately  behind  the  edge  by  a  strong  varix; 
inner  hp  appressed  to  the  base,  thick,  sinuous,  so  arranged  as  to  give 
the  aspect  of  having  a  partially  truncated  columella.  Peritreme 
complete. 

The  type,  Cat.  No.  41626,  U.S.N.M.,  comes  from  Cape  San  Lucas. 
It  has  the  last  nuclear  whorl  and  8  postnuclear  turns  and  measures: 
Length,  7.1  mm.;  diameter,  3  mm.  Cat.  No.  4062a,  U.S.N.M.,  con- 
tains 2  specimens  from  the  same  locaUty.  Cat.  No.  46160,  U.S.N.M., 
1  specimen  from  Santa  Maria  Bay,  Lower  California. 

RISSOmA  MAZATLAinCA,  new  lyeGlM. 

Plate  30,  figs.  1,  3. 

Shell  small,  elongate-conic,  milk  white.  Nuclear  whorls  small,  1}, 
forming  a  depressed  spire  which  gives  the  apex  of  the  shell  a  truncated 
appearance.  Poet-nuclear  whorls  moderately  roxmded,  appressed  at 
the  summit,  marked  by  moderately  strong,  quite  regularly  disposed, 
rounded  axial  ribs,  of  which  14  occur  upon  the  first  and  second,  16 
upon  the  third,  18  upon  the  fourth,  24  upon  the  fifth,  and  26  upon 
the  penultimate  turn.  These  ribs  become  somewhat  enfeebled 
toward  the  summit,  where  they  render  the  suture  feebly  sinuous. 
Intercostal  spaces  about  as  wide  as  the  ribs,  crossed  between  the 
sutures  by  numerous  microscopic  striations.  Sutures  feebly  im- 
pressed. Base  rather  short,  well  rounded,  marked  by  the  continua- 
tions of  the  axial  ribs  and  13  equal,  and  equally  spaced,  slender,  spiral 
threads  which  extend  prominently  across  the  intercostal  spaces  and 
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become  obsolete  on  the  ribs.  Aperture  small;  dumneled  anteriorly 
and  posteriorly;  outer  lip  very  thick;  reinforced  immediately  behind 
the  edge  by  a  strong  varix;  inner  lip  very  thick,  sinuous,  appreesed  to 
the  base,  the  anterior  portion  being  so  arranged  as  to  give  the  aperture 
the  appearance  of  having  a  truncated  columella. 

The  2  cotjrpes  and  9  other  specimens,  Cat.  No.  46153,  U.S.N.M., 
come  from  the  Gulf  of  California.  The  young  specimen  of  the  two 
cotypes  shows  the  nuclear  whorls.  The  adult  has  lost  all  the  nuclear 
turns,  having  7  postnuclear  whorls,  which  measure:  Length,  6  mm.; 
diameter,  2.2  mm.  Cat.  No.  46154,  U.S.N.M.,  contains  9  specimens 
from  the  GuK  of  CaUfomia.  Cat.  No.  46165,  U.S.N.M.,  4  specimens 
from  the  same  place.  Cat.  No.  23763,  U.S.N.M.,  3  specimens  from 
Mazatlan.  Cat.  No.  46153,  U.S.N.M.,  3  specimens  from  the  Gulf  of 
California.  Cat.  No.  59338,  U.S.N.M.,  20  specimens  from  Acapulco, 
Mexico.  Cat.  No.  251588,  U.S.N.M.,  3  specimens  from  Puerto  Angeles, 
Oaxaca,  Mexico. 

RISSOQf  A  HBLBNA,  new  ipedes. 
Plate  28,  fig.  2. 

Shell  elongaterconic,  yellowish  white.  (Nuclear  whorls  decollated.) 
Postnuclear  whorls  moderately  rounded,  very  weakly  shouldered  at 
the  summit,  marked  by  very  strong,  slightly  protractive  axial  ribs, 
of  which  14  occur  upon  the  firat,  16  upon  the  second,  18  upon  the  third, 
and  22  upon  the  penultimate  turn.  Intercostal  spaces  about  as  wide 
as  the  ribs,  marked  between  the  sutures  by  about  30  well  incised 
spiral  striations,  which  are  about  as  far  apart  as  the  spaces  that  sepa- 
rate them,  causing  these  to  appear  as  slender  lirations.  Base  mode^ 
ately  long,  well  rounded,  without  fasciole,  marked  by  the  continua- 
tions of  the  axial  ribs  which  extend  to  the  umbilical  chink  and  nume^ 
ous  spiral  lirations,  which  are  a  Uttle  stronger  here  than  on  the  spire. 
Aperture  small,  slightly  channeled  anteriorly  and  posteriorly;  outer 
Up  thick,  reinforced  inamediately  behind  the  edge  by  a  thick  varix; 
inner  Up  thick,  appressed  to  the  base,  thickening  anteriorly  in  such 
a  way  as  to  give  the  aperture  the  aspect  of  having  a  tnmcated 
columeUa. 

The  type  and  another  specimen  of  this  species,  Cat.  No.  149341, 
U.S.N.M.,  come  from  Peru.  The  type  has  6  postnuclear  whorls  and 
measures:  Length,  7.2  mm.;  diameter,  3.1  mm. 

RESSOINA  ID,  new  tptctos. 

Plate  28,  fig.  4. 

SheU  large,  elongate-conic,  yeUowish  white.  Nuclear  whorls  dec<^ 
lated.  Postnuclear  whorls  slightly  rounded,  almost  flattened  in 
the  middle  between  the  sutures,  weakly  shouldered  at  the  summit; 
marked  by  strong,  rounded,  slightly  sinuous,  decidedly  protractive 
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axial  ribs  which  are  about  one-half  as  broad  as  the  spaces  that  sepa- 
rate them.  Of  these  ribs,  12  occur  upon  the  first,  14  upon  the  second, 
16  upon  the  third  and  fifth,  18  upon  the  sixth,  20  upon  the  seventh 
and  penultimate  turn.  These  ribs  extend  prominently  to  the  sum- 
mit, rendering  the  suture  sinuous.  Intercostal  spaces  marked  between 
tlie  sutures  by  nimierous  exceedingly  fine,  closely  spaced,  spiral  stria- 
tioDS.  On  the  later  tium  a  few  of  the  coarser  basal  threads  appear 
immediately  above  the  suture.^  Base  moderately  long,  marked  by 
continuations  of  the  axial  ribs,  which  extend  prominently  to  the 
nmbilical  chink,  where  they  become  somewhat  fused,  forming  a  basal 
fasdole.  The  spiral  structure  of  the  base  consists  of  about  15  threads, 
which  pass  over  the  intercostal  spaces  and  the  axial  ribs.  The 
spaces  separating  tliese  threads  are  almost  equal  to  the  threads  in 
width.  Aperture  small,  obUque,  auricular,  slightly  channeled  ante- 
riorly and  posteriorly.  Outer  lip  thin  at  the  edge,  reinforced  imme- 
diately behind  the  edge  by  a  strong  varix.  Inner  Up  thick,  appressed 
to  the  base,  free  only  at  the  extreme  anterior  margin,  connecting 
with  the  outer  Up  at  the  posterior  margin  and  rendering  the  peritreme 
complete. 

The  type  and  another  specimen.  Cat.  No,  46161,  U.S.N.M.,  come 
from  the  Galapagos  Islands.  The  type  has  9  postnudear  whorls 
and  measures:  Length,  9  mm.;  diameter,  3.5  mm.  Cat.  No.  56348, 
U.S.N.M.,  contains  another  specimen  from  the  same  locaUty. 

RISSOINA  DINA,  new  spodM. 
Plate  29.  fig.  4. 

SheU  medium  size,  elongate-conic,  yeUowish  white.  Nuclear 
whorls  decoUated.  Postnudear  whorls  moderately  rounded,  feebly 
shouldered  at  the  summit,  marked  by  strongly  rounded,  somewhat 
smuous,  protractive  axial  ribs  of  which  12  occur  upon  the  first,  14 
upon  the  second,  16  upon  the  third  and  fourth,  18  upon  the  fifth, 
22  upon  the  sixth  and  the  penultimate  turn.  These  ribs  extend 
prominently  to  the  summit  of  the  whorls,  rendering  the  suture 
stnnous.  Litercostal  spaces  about  one  and  one-half  times  as  wide 
as  the  ribs,  marked  between  the  sutures  by  exceedingly  fine  spiral 
striations.  Base  moderately  long,  marked  by  the  continuations  of 
the  axial  ribs,  whidi  extend  prominently  to  the  anterior  portion  of 
the  base  passing  over  the  well-expressed  fasciole.  The  spiral  sculp- 
ture of  the  base  consists  of  16  low,  broad  cords  which  pass  over  the 
intercostal  spaces  and  the  ribs,  appearing  on  the  latter  as  overlap- 
ping tiles,  the  free  edge  being  directed  posteriorly.  Aperture  very 
obUque,  small,  auricular,  channeled  anteriorly  and  posteriorly;  outer 
lip  very  thick  within,  reinforced  immediately  behind  the  edge  by  a 
strong  varix;  inner  Up  very  thick,  appressed  and  adnate  to  the  base 
throughout  its  entire  length. 
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The  typo  and  two  other  specimens,  Cat.  No.  56350,  U.S.N.M.,  come 
from  the  Galapagos  Islands.  The  type  has  8  postnudear  whorls  and 
measures:  Length,  7  mm.;  diameter,  3  mm. 

RIS80INA  EXPANSA  CupMiter. 

Plate  28,  fig.  5. 

Rissoina  expcmsa  Carpenter,  Ann.  and  Mag.  Nat.  Hist.,  ser.  3,  vol.  15, 1866, 
pp.  399-400. 

Shell  broadly  conic,  bluish  white,  semitranslucent.  Nuclear  whorls 
decollated.  Postnudear  whorls  increasing  rapidly  in  size,  much 
broader  at  the  sutures  than  at  the  summit,  which  is  almost  ap- 
pressed;  marked  by  low,  broad,  axial  ribs  which  are  less  elevated  and 
much  wider  at  the  periphery  of  the  whorls  than  at  the  summit.  Of 
these  ribs,  16  occur  upon  the  first,  18  upon  the  second  and  third,  22 
upon  the  fourth,  and  24  upon  the  penultimate  turn.  On  the  last  two 
turns,  these  axial  ribs  become  obsolete  a  little  posterior  to  the 
periphery,  leaving  a  narrow,  smooth  band  in  the  sutures  and  on  the 
posterior  half  of  the  base  of  the  last  whorl.  The  intercostal  spaces 
are  triangular  in  shape,  being  broader  at  the  summit  and  narrowing 
at  the  suture,  or  periphery  in  the  case  of  the  last  whorl.  These  spaces 
are  not  quite  as  wide  as  the  ribs  and  are  crossed  by  numerous,  fine, 
spiral  striations.  Base  inflated,  well  rounded,  slightly  concaved  an- 
teriorly, marked  by  very  feeble  continuations  of  the  axial  ribs  which 
are  scarcely  more  expressed  than  lines  of  growth  and  about  13  spiral 
cords  which  are  situated  on  the  anterior  half  of  the  base  growing  grad- 
ually weaker  from  the  anterior  portion  of  the  base  to  the  middle. 
Aperture  very  oblique,  strongly  channeled  anteriorly  and  posteriorly; 
outer  lip  thick,  claw-shaped;  inner  lip  moderately  thick,  sinuous, 
strongly  appressed  to  the  base  and  so  arranged  as  to  give  the  aper- 
ture the  aspect  of  having  a  truncated  columella. 

Doctor  Carpenter's  type,  Cat.  No.  15954,  U.S.N.M.,  comes  from 
Mazatlan,  Mexico.  It  has  lost  the  nucleus  and  probably  the  first 
2  postnudear  turns.  The  5  remaining  measure:  Length,  9.1  mm.; 
diameter,  4.7  mm.  Cat.  No.  59339,  U.S.N.M.,  contains  2  specimens 
from  Acapulco.  Cat.  No.  271642,  U.S.N.M.,  1  specimen  from  Guay- 
mas,  the  latter  a  perfect  specimen  in  every  way  excepting  the  lost 
nucleus.  The  2  early  postnudear  whorls  in  this  have  14  and  16  axial 
ribs  respectively.  The  spiral  sculpture  is  a  little  more  strongly  ex- 
pressed on  the  early  whorls  than  on  the  succeeding  turns. 


RISSOINA  PBNINSXTLASIS.  new  i 

Plate  29,  fig.  1. 

Shdl  of  medium  size,  elongate-conic,  bluish  white,  semitranslucent. 
Early  nudear  whorls  decollated,  one  only  remaining  which  is  smooth. 
Postnudear  whorls  increasing  very  regularly  in  size,  flattened,  mudi 
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wider  at  the  sutures  than  at  the  appressed  summit^  marked  by  very 
regular,  moderately  strong,  protractive  axial  ribs  of  which  16  occur 
upon  the  first,  18  upon  the  second,  22  upon  the  third,  24  upon  the 
fourth,  30  upon  the  fifth,  and  32  upon  the  penultimate  turn.  These 
ribs  extend  prominently  to  the  summit,  which  they  render  feebly 
a*enulated.  Intercostal  spaces  as  wide  as  the  ribs,  crossed  by  numer- 
ous, well-defined,  equal,  and  equally  spaced,  incised,  spiral  lines,  28  of 
which  occur  between  the  sutures  on  the  last  turn.  Sutures  feebly  im- 
pressed. Base  of  last  whorl  rather  long,  moderately  rounded,  marked 
bythe  continuations  of  the  axial  ribswhich  become  very  much  enfeebled 
on  the  anterior  portion  of  the  base.  In  addition  to  the  axial  ribs,  the 
base  is  marked  with  19  almost  equal  and  almost  equally  spaced  spiral 
threads;  these,  in  conjunction  with  the  axial  ribs,  give  the  base  a 
cancellatedly  sculptured  appearance.  Aperture  large,  channeled  ante- 
riorly and  posteriorly;  outer  lip  patulous,  very  thick,  reinforced  imme- 
diately behind  the  edge  by  a  strong  varix;  inner  lip  moderately  thick, 
sinuous,  appressed  to  the  base  and  so  arranged  as  to  lend  the  aper- 
ture the  aspect  of  having  a  partially  truncated  columella. 

The  type  and  another  specimen.  Cat.  No.  66349,  U.S.N.M.,  come 
from  Cape  San  Lucas.  The  type  has  the  last  nuclear  whorl  and  7  post- 
nuclear  turns  and  measures:  Length,  6  mm. ;  diameter,  1.6  mm.  Cat. 
No.  45166,  U.S.N.M.,  contains  another  specimen  from  the  Gulf  of 
CaUfomia. 

RlSSOm A  ADAMSI,  new  tpedet. 

Plate  30,  fig.  5. 

RU$oajaenu8  var.  a.  G.  B.  Adams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5, 1852,  p.  403. 

Shell  elongate-conic,  bluish-white  with  a  faint  narrow,  yellowish- 
white  band  marking  the  anterior  boundary  of  the  posterior  third  of 
the  spaces  between  the  sutures.  Nuclear  whorls  decollated.  Post- 
nuclear  whorls  slightly  rounded,  appressed  at  the  summit,  marked 
by  very  regular,  moderately  protractive,  slightly  curved  axial  ribs, 
which  are  about  as  wide  as  the  spaces  that  separate  them.  Of  these 
ribs,  20  occur  upon  the  second,  26  upon  the  third,  30  upon  the  fourth, 
36  upon  the  fifth  and  the  penultimate  whorl.  The  shallow  inter- 
costal spaces  are  crossed  by  well-impressed  spiral  lines,  of  which 
about  26  occur  between  the  sutures  on  the  antepenultimate  whorl. 
Sutures  well  impressed.  Base  short,  prolonged,  well  roimded, 
marked  by  the  feeble  continuation  of  the  ribs  on  the  posterior  two- 
thirds  below  the  i)eriphery,  by  about  13  spiral  series  of  pits,  which 
are  broader  and  more  deeply  impressed  than  those  of  the  spire,  while 
on  the  extreme  anterior  portion  of  the  base  the  spiral  lines  again 
become  weakened.  Aperture  large,  very  oblique,  decidedly  patulous 
at  the  junction  of  the  outer  and  basal  lip.  Posterior  angle  acute ;  outer 
lip  very  much  thickened  at  the  edge.    Columella,  short,  with  a  decided 
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twist  a  little  posterior  to  its  junction,  with  the  basal  lip  reflected  over 
and  appressed  to  the  base;  parietal  wall  covered  with  a  thick  callus, 
which  connects  the  columella  with  the  outer  lip. 

The  type,  which  is  in  the  Amherst  collection,  and  comes  from 
Panama,  has  lost  the  nucleus  and  the  first  portion  of  the  postnudear 
whorl.  The  7  remaining  whorls  measure:  Length,  6  mm.;  diameter, 
2.3  mm.  ^  • 

RXSSOIlf  A  TGWNSSNDI,  new  tpedet. 
Plate  29,  fig.  3. 

Shell  of  medium  size,  elongate  conic,  bluish  white.  Nuclear 
whorls  3i,  well  rounded,  smooth,  shining;  post-nuclear  whorls 
appressed  at  the  summit,  moderately  roimded,  marked  by  strong, 
well-roimded,  slightly  protractive,  axial  ribs,  of  which  16  occur  upon 
the  first,  18  upon  the  second,  24  upon  the  third,  26  upon  the  fourth, 
38  upon  the  fifth,  and  52  upon  the  last  turn.  The  intercostal  spaces 
on  the  first  3  whorls  are  a  little  more  than  twice  as  wide  as  the  ribs, 
while  on  the  next  2  they  are  about  double  as  wide.  On  the  last  turn, 
however,  they  are  only  about  one  and  one-half  times  as  broad  as  the 
ribs.  In  addition  to  the  axial  sculpture,  the  intercostal  spaces  are 
marked  by  well-incised  spiral  lines,  of  which  about  22  occur  on  the 
penultimate  turn.  Sutures  slightly  impressed.  Base  somewhat  pro- 
duced, marked  by  the  continuation  of  the  axial  ribs  which  extend 
to  the  umbilical  chink,  and  by  13  well-roimded,  somewhat  irregularly 
spaced,  spiral  cords  which  are  not  quite  as  wide  as  the  spaces  that 
separate  them.  Aperture  auricular;  outer  lip  slightly  channeled  at 
the  posterior  angle  and  at  the  jimction  of  the  outer  and  basal  lip;  outer 
lip  reinforced  by  a  thick  callus  inmiediately  behind  the  edge;  col- 
umella short,  stout,  twisted  and  reflected  over  and  appressed  to  the 
base;  parietal  wall  covered  with  a  thick  callus  which  renders  the 
peritreme  complete. 

The  type  and  2  additional  specimens,  Cat.  No.  266290,  U.S.N.M., 
were  dredged  by  the  author  at  Agua  Verde  Bay,  Lower  California. 

The  type  has  6  postnudear  whorls  and  measures:  Length,  6.3  nun.; 
diameter,  2.1  mm.  Two  additional  lots  of  this  species,  both  collected 
by  the  author  in  the  Gulf  of  California,  are  in  the  collection  of  the 
U.S.N.M.:  Cat.  No.  265934,  1  specimen  dredged  in  shallow  water  at 
Mulege,  and  Cat.  No.  267287,  Gulf  of  California. 

RlSSOIlf  A  BARTHBLOWI,  new  tpedet. 
Plate  29,  fig.  2. 

Shell  very  regularly  elongate-conic,  bluish  white,  nuclear  whoris  3, 
well  rounded,  smooth.  Postnudear  whorls  decidedly  appressed  at 
the  summit,  slightly  rounded,  the  first  two  with  a  strong  spiral  cord 
which  becomes  decidedly  weakened  on  the  third  whorl  and  disap- 
pears on  the  fourth.    Axial  sculpture  ^P9i9ting  of  closely  placed 
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aomewhat  sinuous,  rounded  ribs  which  are  much  wider  than  the  spaces 
idudi  separate  them,  on  the  later  whorls.  On  the  first  three  turns 
the  intercostal  spaces  are  about  twice  as  wide  as  the  ribs.  Of  these 
ribs  16  occur  upon  the  first  and  second,  18  upon  the  third,  24  upon 
Qie  fourth,  30  upon  the  fifth,  and  38  upon  the  sixth  and  penultimate 
whorl.  The  intercostal  spaces  are  crossed  by  spiral  lirations,  of 
which  three  occur  between  the  summit  and  the  shoulder  on  the  first 
three  turns  and  three  between  the  shoulder  and  the  base  of  the  same 
tnms.  These  spiral  threads  become  less  strong  on  the  succeeding 
turns,  and  more  closely  spaced.  On  the  last  whorl  15  are  present 
between  the  summit  and  the  periphery.  The  spiral  threads  are  not 
quite  as  wide  as  the  spaces  that  separate  them.  Sutm'es  moderately 
impressed.  Peripheryofthelastwhorlslightlyangulated.  Baserather 
short  and  well  rounded,  marked  by  the  contiauations  of  the  axial 
ribs,  and  20  spiral  cords  which  become  successively  stronger  from  the 
periphery  to  the  imibilical  area.  Aperture  very  oblique,  decidedly 
channeled  at  the  posterior  angle  and  at  the  jimction  of  the  columella 
and  the  basal  lip;  outer  lip  decidedly  twisted,  reinforced  immediately 
behind  the  edge  with  a  thick  callus,  posterior  portion  drawn  forward 
into  a  claw-shaped  element;  columella  short,  twisted,  reflected  over 
and  appressed  to  the  base;  parietal  wall  covered  with  a  thick  callus, 
which  renders  the  peritreme  complete. 

The  type  and  106  specimens  of  this  species.  Cat.  No.  267666,  were 
dredged  by  the  author  at  the  head  of  Concepcion  Bay,  Lower  Calif  omia, 
IQ  2  to  4  fathoms  of  water.  The  type  has  8  postnudear  whorls  and 
measures:  Length,  7  mm.;  diameter,  3  mm. 

mSSOOVA  KSLSBTI  DaU  and  Butadi. 

Plate  30,  fig.  4. 

Rissoa  keUeifi  Dall  and  Bartsch,  The  Nautilus,  vol.  16,  1902,  p.  9i=Alaba 
ddroydiDALLy  The  Nautilus,  vol.  19, 1906.  p.  15, 

Shell  cylindric-conic,  varying  in  color  from  yellow  to  light  red, 
unicolor  or  longitudinally  streaked.  Nuclear  whorls  2,  well  rounded, 
smooth.  Postnudear  whorls  slightly  shouldered  at  the  summit, 
marked  by  obsolete,  broad,  roimded,  low,  axial  ribs,  of  which  12 
occur  upon  the  first  and  second,  and  14  upon  the  third  and  fourth, 
while  on  the  penultimate  whorl  they  are  altogether  wantiog.  In 
addition  to  the  axial  ribs,  the  whorls  are  marked  by  strongly  incised, 
spiral  lines,  which  are  a  little  closer  spaced  at  the  summit  of  the 
whorls  than  at  the  suture.  Of  these,  15  occur  upon  the  third,  and 
22  upon  the  penultimate  turn  between  the  sutures.  Suture  moder- 
ately constricted.  Periphery  of  the  last  whorl  well  roimded.  Base 
moderately  long,  well  rounded,  marked  like  the  spire  by  about  10 
sabequal  and  irregularly  spaced,  incised,  spiral  lines.  Aperture 
irregularly  oval,  oblique;  posterior  angle  obtuse;  outer  lip  thick; 
81022"— Proc.N.M.voUd—15 i 
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columella  short,  strongly  curved  and  decidedly  reflected  over  and 
appressed  to  the  base;  parietal  wall  covered  with  a  thick  callus,  which 
joins  the  posterior  angle  of  the  aperture  to  the  reflected  edge  of  the 
columella,  rendering  the  peritreme  complete. 

The  type  and  2  specimens,  Cat.  No.  168605,  U.S.N.M.,  come  from 
San  Diego,  California.  The  type  has  6  postnudear  whorls  and  meas- 
ures: Length,  6.3  mm.;  diameter,  2.5  mm. 

The  following  specimens  have  been  examined: 

Cat.  No.  168605,  U.S.N.M.,  3  specimens  from  San  Diego,  California, 
one»figured  type.  Cat.  No.  158771,  U.S.N.M.,  2  specimens  from  San 
Pedro,  California,  dredged  in  10  fathoms  (type  of  A.  cidroydi  Dall.). 
Cat.  No.  128355,  U.S.N.M.,  8  specimens  from  San  Pedro,  California 
(beach  drift  and  also  living).  Cat.  No.  151732,  U.S.N.M.,  4  speci- 
mens from  San  Pedro,  California.  Cat.  No.  213368,  U.S.N.M.,  U.S.B.F. 
station  2932,  20  specimens  off  Coronados,  California,  in  20  fathoms, 
on  gray  sand  and  broken  shell  bottom.  Cat.  No.  271643,  U.S.N.M., 
U.S.B.F.  station  4347,  off  Point  Loma  light,  California,  in  55--68 
fathoms,  on  fine  gray  sand,  broken  shell,  sponge,  and  mud  bottom. 
(One  specimen.) 

RISSOINA  LAPAZANA.  nam  tpedet. 
Plate  30,  fig.  6. 

Shell  of  medium  size,  milk  white,  excepting  a  single  narrow  periph- 
eral band  of  golden  brown.  Nuclear  whorls  large,  a  little  more 
than  two,  well  roimded,  forming  a  mammilated  apex.  Postnudear 
whorls  well  roimded,  appressed  at  the  summit,  overhanging,  and 
marked  by  about  14  feebly  developed,  distantly  spacied  axi^  ribs 
which  are  obsolete  on  the  &8t  and  last  turns.  These  ribs  are  about 
one-third  as  wide  as  the  spaces  that  separate  them.  In  addition 
to  the  axial  ribs  the  whorls  are  crossed  by  subequal  and  subequally 
spaced,  sinuous,  spiral  threads  of  which  7  occur  on  the  jSrst,  8  on  the 
second,  11  on  the  third  and  fourth,  and  about  16  on  the  last  turn. 
Of  these  the  primary  threads  have  been  split  usually  on  their  mid- 
dle by  the  intercalation  of  incised  lines.  The  lines  separating  these 
cords  are  narrower  than  the  cords.  Sutures  well  impressed.  Periph- 
ery of  the  last  whorl  well  rounded.  Base  short,  well  roimded, 
marked  by  about  10  low,  broad,  spiral  cords.  Aperture  laige; 
outer  lip  very  effuse,  thin,  showing  the  external  sculpture  within; 
inner  lip  strongly  curved,  thin,  reflected  over  and  appressed  to  the 
base. 

The  type,  Cat.No.211410,U.S.N.M.,was  dredged  by  the  U.S.  Bureau 
of  Fisheries  steamer  AJhcUroaa  at  station  2823  in  26^  fathoms  on  broken 
shell  bottom  off  La  Paz,  Oulf  of  California.  It  is  a  perfect  specimen 
having  almost  6  postnudear  whorls  and  measures:  Length,  6 
mm.;  diameter,  2  mm. 
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RISSOIlf  A  CORTABULATA  Bflhch. 
Rigmnna  fxmtabiikUa  Mobch,  Mai.  Blatt.,  vol.  7, 1861,  p.  68. 

Shell  GyliodriGy  scalate,  with  straight,  distantly  spaced,  axial  ribs. 
Of  these  ribs,  which  are  squarish,  about  14  occur  upon  the  last 
turn.  They  are  sharply  cusped  at  the  summit  and  joined  together 
at  the  periphery  by  a  strong  spiral  oord.  Suture  channeled.  The 
aadal  ribs  on  the  last  whorl  are  joined  on  the  middle  by  a  squarish 
spiral  oord.  Columella  encircled  by  a  spiral,  cord.  Aperture  trian- 
gular lunate.  Length,  3  mm.;  diameter,  1  mm.  A  single  specimen 
from  Sonsonate. 

To  the  above  Morch  adds: 

Ritsoa  Mcdkarii  Frem.  Mon.,  fig.  32,  ham  a  great  reBemblance  to  this  species,  and  has 
likflfirifle  a  decollated  a^peoi.  Ru»oa  noiabilia  Adams,  Pan.  Shells,  p.  181,  is  not  unlike 
it    The  axial  ribs  and  the  two  basal  keels  are  angular  with  very  deep  interspaces. 

Carpenter,  ^  makes  the  following  statement  regarding  the  Riaaoa 
naiabtlis: 

After  drawing  this  unique  shell  carefully  under  the  microscope,  and  making  copious 
notes  on  the  diagnosis  from  the  specimen,  an  untoward  cough  lodged  it  among  the 
meshes  of  the  curator's  carpet,  whence  I  endeavored  in  vain  to  extricate  it.  This 
unfortunate  accident,  however,  is  the  less  to  be  regretted,  as  I  can  state  with  perfect 
confidence  that  it  was  exactly  identical  with  another  shell  in  the  collection,  p.  255, 
q.  v.;  and  with  M.  498,  Parthenia  quinqueemcta.  The  "concave  summits''  of  the  ribs 
imply  that  the  ribs  are  sharp,  with  concave  interstices;  and  the  * '  upper  keel "  is  si  mply 
due  to  the  angulation  of  the  whorls.  Though  the  lip  was  broken,  the  oolumellar  plait 
as  well  as  the  sinistral  apex,  escaped  the  professor's  notice. 

Rnssom  A  mSTIA,  new  tpedet. 
Plate  33,  fig.  9. 

Shell  minute,  highly  polished,  milk  white.  Nuclear  whorls  a 
littie  more  than  one,  smooth,  well  rounded.  Fostnuclear  whorls 
moderately  rounded,  appressed  at  the  summit,  polished,  marked  by 
exceedingly  fine,  microscopic,  incremental  lines  only.  Sutures  moder- 
ately impressed.  Periphery  of  the  last  whorl  well  rounded,  marked 
by  a  single  incised  line.  Base  moderately  long,  well  rounded,  pro- 
vided with  a  strong  fascicle  anteriorly,  polished,  marked  by  a  single 
incised  line  which  is  a  little  anterior  to  the  peripheral  one  which  it 
equals  in  length.  Aperture  very  irregular  in  outline,  oblique,  chan- 
neled anteriorly  and  posteriorly;  outer  lip  claw-shaped,  twisted  and 
sinuous,  having  a  little  projection  in  the  middle  of  the  basal  line 
reinforced  immediately  behind  by  a  strong  varix;  iimer  lip  thin, 
appressed  to  the  base  with  which  it  becomes  completely  fused, 
the  continuations  of  the  curved  basal  fasciole  being  responsible  for 
the  projection  on  the  basal  lip. 

The  type.  Cat.  No.  151927,  U.S.N.M.,  and  another  specimen  were 
dredged  by  the  U.  S.  Bureau  of  Fisheries  steamer  Albaiross  at  stations 
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2826  to  2828  ia  9^  to  10  fathoms,  off  La  Paz,  Gulf  of  Catifomia.  The 
type  has  9  postnuclear  whorls  and  measures:  Length, 2.8  mm.;  diam- 
eter, 1.1  mm. 

RISSOIlf  A  ZBLTMBRI  ] 


Plate  31,  fig.  3. 
Risioina  zeltneri  DbFolin,  Lee  Meleagrinicoles,  p.  47,  1867,  pi.  5,  fig.  1. 

SheU  elongate-oonic,  white,  shining.    Nuclear  whorls  smooth,  well 
rounded,  forming  a  helicoid  spire.    Fostnuclear  whorls  marked  by 
feebly  developed,  decidedly  protractive,  closely  spaced,  rounded  axial 
ribs,  of  which  DeFolin  figures  about  26  on  the  sixth,  28  on  the  sev- 
enth, 30  on  the  eighth,  and  42  on  the  penultimate  turn.    Intercostal 
spaces  very  feebly  impressed,  smooth.    Suture  well  marked.    Base 
moderately  long,  slightly  concaved  anteriorly,  crossed  by  the  contin- 
uations of  the  axial  ribs  which  extend  to  the  umbilical  chink  and 
about  14  equal  and  equally  spaced,  spiral  lirations  which  pass  over 
the  intercostal  spaces  and  ribs.    Aperture  rather  large,  dianneled 
anteriorly  and  posteriorly;  outer  lip  effuse,  reinforced  inunediately 
behind  the  edge  by  a  strong  varix;  inner  lip  sinuous,  thick  and 
appressed  to  the  base. 

DeFolin's  figure  shows  a  shell  of  10  whorls  which  measures:  Length, 
4.5  mm.;  diameter,  1.8  mm.  It  comes  either  from  Panama  or 
Negritos  Island  (probably  Negros,  Philippine  Islands).  I  have 
not  seen  this  specimen. 

RISSOINA  LAURAB  De  FMIn. 

Plate  31,  fig.  7. 
Rissoina  laurae  De  Folin,  Fonds  de  la  Mer,  vol.  1,  1870,  p.  263,  vol.  24,  fig.  3. 

Shell  small,  ovate-conic,  crystalline,  shining.  Apex  subacute. 
Whorls  8,  sutures  moderately  well  impressed,  the  last  whorl  equaling 
the  rest  of  the  shell  in  length.  Base  well  rounded,  smooth,  excepting 
a  series  of  weakly  developed  spiral  threads.  Aperture  semilunar, 
obUque;  outer  Up  thickened,  spirally  lirated  within. 

De  Folin's  type  comes  from  Panama  and  measures:  Length,  2  mm.; 
diameter,  1  mm. 

I  have  not  seen  this  species  and  quote  De  Folin's  description  and 
copy  his  figure. 

RISSOIlf  A  BUBRAOBI,  new  tpedet. 
Plate  32,  fig.  3. 

Shell  small,  broadly  conic,  bluish  white;  nuclear  whorls  2},  well 
rounded,  smooth;  postnuclear  whorls  somewhat  inflated,  shouldered 
near  the  siunmit,  marked  by  very  strong,  curved,  protractive,  sub- 
lamellar  axial  ribs,  of  which  12  occur  upon  the  first,  14  upon  the 
second  and  third,  16  upon  the  fourth,  and  18  upon  the  penultimate 
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torn.  These  ribs  become  slightly  attenuated  near  the  summit,  fre- 
qmaatly  fusing  there,  with  the  ribs  of  the  preceding  turn.  Intercostal 
spaces  about  three  times  as  wide  as  the  ribs;  marked  bylines  of  growth 
only.  Sutures  well  impressed.  Periphery  of  the  last  whorl  well 
rounded.  Base  somewhat  produced,  marked  by  the  continuations 
of  the  axial  ribs,  which  fuse  at  the  columella  and  there  form  a  some- 
what tumid  area.  Aperture  oval;  slightly  channeled  at  the  posterior 
angle  and  at  the  junction  of  the  columella  and  the  outer  lip;  outer 
lip  reinforced  by  a  thick  callus  immediately  behind  the  edge;  col- 
umella short,  very  thick,  and  somewhat  reflected  and  appressed  to 
the  base;  parietaJ  wall  covered  with  a  thick  callus  which  renders 
the  peritreme  complete. 

The  type  and  12  specimens,  Cat.  No.  266595,  were  dredged  by  the 
author  in  shallow  water  in  San  Francisquito  Bay,  Gulf  of  Califomia. 
The  type  has  6  postnuclear  whorls  and  measures:  Length,  3.7  nun.; 
diameter,  1.6  nun. 

In  addition  to  these,  the  foUowing  specimens,  all  dredged  by  the 
author  in  the  Gulf  of  Califomia,  are  in  the  collection  of  theU.  S.  N.  M. : 

Cat.  No.  267155,  1  specimen  from  the  same  locality;  Cat.  No. 
264653,  1  specimen  from  the  head  of  Concepcion  Bay;  Cat.  No. 
267623,  5  specimens  from  head  of  Concepcion  Bay;  Cat.  No.  267662, 
an  additional  specimen  from  same  locality;  Cat.  No.  265940,  16 
specimens  from  Mulege;  Cat.  No.  266287,  2  specimens  from  Agua 
Verde  Bay. 

RISSOmA  nXKBDIA,  nmr  ^^dai. 
Plate  32,  fig.  1. 

Shell  small,  elongate-conic,  milk  white.  Nuclear  whorls  3,  de- 
cidedly rounded,  scarcely  increasing  in  diameter,  forming  a  pupoid 
apex.  Postnuclear  whorls  well  rounded,  uicreasing  regularly  in  size, 
feebly  shouldered  at  the  siunmit,  marked  by  strong,  retractive  axial 
ribs  which  are  about  one-half  as  wide  as  the  spaces  that  separate 
them.  Of  these  ribs,  14  occur  upon  the  first  and  second,  16  upon  the 
third,  18  upon  the  fourth,  and  22  upon  the  penultimate  turn.  Inter- 
costal spaces  well  impressed,  smooth.  Suture  strongly  impressed, 
slightly  sinuous.  Base  of  the  last  whorl  somewhat  prolonged,  mod- 
erately rounded,  marked  only  by  the  continuations  of  the  axial  ribs 
which  extend  prominently  to  the  umbihcal  area.  Aperture  large, 
feebly  channeled  anteri^ly  and  posteriorly;  outer  lip  thickened  at 
the  edge,  thin  deep  within,  where  the  external  sculpture  may  be  seen 
by  transmitted  light;  a  strong  yarix  reinforces  the  outer  Up  immedi- 
ately behind  its  edge.  Inner  lip  thick,  slightly  sinuous,  appressed 
to  the  base,  rendering  the  peritreme  complete. 

Tile  type  and  eight  additional  specimens  were  obtained  in  shell 
washings  at  Point  Abreojos,  Lower  Califomia.  The  type  has  5}  post- 
nuclear whorls  and  measures:  Length,  4.3  nun.;  diameter,  2  mm. 
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Cat.  No.  105574,  U.S.N3i.,  contams  9  specimens  from  the  same  lo- 
cality. Cat.  No.  105560,  U.SJf JM.,  2  specimens  from  Saja  Iguacio 
Lagoon.  Cat.  No.  105545,  U.S.N3i.,  2  specimens  from  Scammons 
Lagoon. 

RISSOnf  A  KFFUSA  IMrch. 
Plate  32,  fig.  7. 
Rissoina  effusa  M5rch,  Mai.  Bl&tt.,  vol.  7,  I860,  p.  67. 

Shell  small,  elongate-conic,  yellowish  white,  translucent.  Of  the 
nuclear  whorls  the  last  volution  only  remains,  the  first  half  of  which 
is  well  rounded  and  smooth,  while  the  second  half  bears  a  small, 
acute  spiral  keel  on  its  middle.  Postnuclear  whorls  strongly,  slop- 
ingly,  shouldered  at  the  summit,  marked  by  very  fiexuous,  strong, 
acute  axial  ribs,  of  which  10  occur  upon  the  first,  12  upon  the  second, 
14  upon  the  third,  and  16  upon  the  remaining  whorls.  These  ribs 
extend  prominently  over  the  shoulder  at  the  summit  where  they 
take  a  protractive  curve  which  emphasizes  decidedly  the  sinuosity 
of  the  ribs.  The  intercostal  spaces  are  strongly  impressed  and  about 
three  times  as  wide  as  the  ribs.  Sutures  moderately  constricted. 
The  periphery  of  the  last  whorl  well  roimded,  base  somewhat  pro- 
longed, well  rounded,  marked  by  the  continuation  of  the  axial  ribs 
which  extend  prominently  to  the  callus  at  the  end.  Aperture  mod- 
erately laige,  irregularly  ovate,  feebly  channeled  anteriorly  and 
posteriorly;  outer  Hp  moderately  thick  at  the  edge,  reinforced  im- 
mediately behind  the  edge  by  a  strong  varix;  inner  lip  twisted  and 
strongly  ciured,  strongly  reflected  over  and  appressed  to  the  base 
in  the  form  of  a  callus;  parietal  wall  covered  by  a  thick  callus  which 
renders  the  peritreme  complete.  The  entire  peritreme  is  heavier  in 
this  shell  than  in  any  other  we  have  seen  from  the  west  coast. 

Our  description  and  figure  have  been  based  upon  the  type  which 
was  kindly  loaned  to  us  by  Mr.  Ad.  Jensen  of  the  Zoological  Museunii 
of  Copenhagen.  The  type  has  6  postnuclear  whorls  and  measures: 
length,  4.8  mm. ;  diameter,  1 .9  nun.  Locahty,  Central  America,  with- 
out specific  designation. 

SlSSOnf  A  FUaSTOCKNA,  new  tpedet. 

Plate  32,  fig.  2. 

Shell  small,  elongate-ovate,  yellowish  white.  Nuclear  whorb  de- 
collated. Postnuclear  whorls  well  rounded,  appressed  at  the  sum* 
mit,  marked  by  very  strong,  distantly  spaced,  lamelliform,  pro- 
tractive,  axial  ribs  which  form  continuous  series  from  the  apex  of 
the  shell  to  the  base.  Of  these  ribs  12  occur  upon  the  first  to  third 
whorls  and  14  upon  the  remaining  turns.  Intercostal  spaces  a  little 
more  than  three  times  as  wide  as  the  ribs,  smooth.  Suture  moder- 
ately impressed,  rendered  wavy  by  the  strong  axial  ribs.    Base  weD 
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nmndedy  short,  marked  by  the  coutinuatioiis  of  the  axial  ribs  which 
ext^d  to  the  umbihoal  area.  Aperture  rather  lai^,  sUghtly  chan- 
neled anteriorly  and  ]>08teriorly ;  outer  Up  very  thick,  reinforced  im- 
mediately behind  the  edge  by  a  strong  yarix;  inner  lip  very  thick, 
somewhat  sinuous,  appressed  to  the  base.    Peristome  complete. 

The  type  and  another  specimen,  Cat.  No.  7975,  U.S.N.M.,  come 
from  the  Lower  Pleistocene  of  San  Diego.  The  type  has  6  whorls 
and  measures:  Length,  4.8  nun.;  diameter,  1.8  nun. 

RlSSOm A  CALirORinCA,  new  ^pedat. 
Plate  33,  fig.  1. 

Shell  very  minute,  elongate-conic,  semi-translucent,  yellowish 
white.  Nuclear  whorls  27,  well  rounded,  smooth.  Postnuclear 
turns  well  rounded,  marked  by  strong,  decidedly  protractive,  slightly 
mmous  axial  ribs  which  are  about  half  as  wide  as  the  spaces  that 
separate  ihem.  Of  these  ribs  14  occur  upon  the  first,  and  16  upon 
the  remaining  turns.  These  ribs  extend  strongly  from  the  smnmit 
to  the  sutures  on  each  turn  and  are  not  at  all  constricted  below  the 
summit.  The  intercostal  spaces  are  deep,  well  rounded,  and  smooth. 
Suture  strongly  impressed.  Periphery  of  the  last  whorl  well  rounded, 
marked  by  the  continuation  of  the  axial  ribs  which  extend  over  the 
somewhat  prolonged  base  to  the  umbilical  chink  where  they  become 
slightfy  fused  on  the  tumid  area  surroimding  the  umbihcal  region. 
Aperture  oval;  slightly  channeled  at  the  posterior  angle  and  at  the 
junction  of  the  outer  lip  and  the  columella;  outer  Up  reinforced 
immediately  behind  the  edge  by  a  thick  callus;  columella  strongly 
reflected  over  and  appressed  to  the  base;  parietal  wall  covered  with 
a  thick  callus  which  renders  the  peritreme  complete. 

The  type,  Cat.  No.  271644,  U.S.N.M.,  was  dredged  in  3  fathoms 
off  South  Coronado  Island  by  Doctor  Baker.  It  has  5  postnuclear 
whorls  and  measures:  Length,  2.8  mm.;  diameter,  1.2 mm.  Cat.  No. 
271645,  U.S.N.M.,  contains  the  tip  of  a  young  specimen  from  Cata- 
Una  Island,  Califomia. 

RISSOQVA  CLANDBSTmA  C.  B.  Adamt. 

Plate  32,  fig.  6. 

Riuoa  dandeMUna  0.  B.  Abams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5, 1852,  p.  401. 

Shell  very  small,  elongate-orate,  yellpwish-white.  Nuclear  whorls 
3},  smooth,  well  rounded,  separated  by  a  well  impressed  suture. 
Post-nudear  whorls  moderately  rounded,  appressed  at  the  summit, 
marked  by  protractive,  somewhat  sinuous,  rather  strong  axial  ribs, 
of  which  14  occur  upon  the  first,  16  upon  the  second  and  third,  and 
20  upon  the  penultimate  turn.  The  spaces  between  the  axial  ribs 
are  about  three  times  as  wide  as  the  ribs  and  are  smooth.    Suture 
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rendered  sinuous  by  the  summit  of  the  strong  axial  ribs.  Peri- 
phery well  rounded.  Base  moderately  long,  well  rounded.  Aperture 
decidedly  oblique,  oval;  posterior  angle  acute,  slightly  channeled; 
outer  lip  very  thick,  reioJForoed  by  a  callus  on  the  outride;  colu- 
mella short,  cunred,  very  thick,  reflected  over  and  appressed  to  the 
base  as  a  very  thick  callus;  parietal  wall  covered  widi  a  thick  callus 
which  connect  the  outer  lip  and  the  insertion  of  the  columella. 

Three  specimens  of  this  species  are  in  the  collection  of  Amherst 
College.  They  were  collected  by  Professor  Adams  at  Panama  and 
served  for  his  description.  The  one  described  and  figured  above 
has  5  postnudear  whorls  in  addition  to  the  nucleus,  and  measures: 
Length,  3  mm.;  diameter,  1.2  mm. 

SISSOniA  MBXICANA,  new  tpedet. 
Plate  33,  ^.  6. 

Shell  small,  narrowly  elongate-conic,  bluish  white,  semi-translucent. 
Nuclear  whorls  2,  well  rounded,  smooth,  forming  a  truncated  pupoid 
apex.    Postnudear  whorls  appressed  at  the  summit,  moderately 
well  rounded,  marked  by  well  developed,  retractive,  axial  ribs  which 
are  about  one-half  as  wide  as  the  spaces  that  separate  them  and 
form  continuous  series  from  the  apex  to  the  base.    Of  these  ribs  12 
occur  upon  the  first,  14  upon  the  second,  16  upon  the  third  and  the 
penultimate    turn.    Intercostal    spaces    smooth.    Suture    slightly 
wavy,  feebly  impressed.    Base  of  the  last  whorl  slightly  produced, 
marked  by  the  continuations  of  the  axial  ribs  which  extend  promi- 
nently to  the  mnbiUcal  area.    Aperture  moderately  lar;ge,  weakly 
channeled  anteriorly  and  posteriorly;  outer  lip  thin  withhi  where 
the  external  sculpture  is  seen  by  transmitted  light,  thick  at  the 
edge  and  reinforced  immediately  behind  the  edge  by  a  strong  varix; 
inner  lip  thickened,  appressed  to  the  base,  rendering  the  peritreme 
complete. 

The  type,  Cat.  No.  271646,  U.S.N.M.,  was  collected  by  the  author 
along  the  rocky  shores  at  Mazatlan.  It  has  4^  postnudear  whorls 
and  measures:  Length,  2.7  mm.;  diameter,  1.2  mm.  Cat.  No. 
15422,  U.S.N.M.,  contains  1  specimen  from  Guacomayo,  Mexico,  and 
Cat.  No.  46167,  U.S.N.M.,  1  specimen  from  the  Gulf  of  California. 

RISSOniA  BAKERI  Bufidi. 

Plate  33,  fig.  4. 
Risioina  bakeri  Babtsch,  Nautilus,  vol.  16, 1902,  p.  9. 

Shell  small,  sub-diaphanous,  milk  white.  Nuclear  whorls  2, 
quite  large,  with  beveled  shoulder,  smooth.  Postnuclear  whorb 
well  rounded,  somewhat  angulated  at  the  anterior  termination  of 
the  posterior  fourth  between  the  sutures,  ornamented  by  12  to  14 
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^  developed,  narrow,  sinuous,  protractive,  axial  ribs.  Intercostal 
spaces  about  four  times  as  wide  as  the  ribs,  marked  by  slender, 
Tciy  strong,  axial  threads.  Sutures  well  impressed.  Periphery  of 
the  last  whorl  well  rounded.  Base  rendered  concaved  in  the  middle 
by  a  slender  fasdole  at  its  anterior  termination,  marked  by  the 
feeble  continuations  of  the  axial  ribs  and  threads.  Apertiu^  large, 
very  oblique,  sub-oval,  slightly  notched  at  the  posterior  angle;  outer 
lip  reinforced  by  a  thick  varix  inunediately  behind  the  edge;  inner 
lip  slender,  strongly  curved,  appressed  to  the  base,  parietal  wall 
covered  with  a  thick  callus. 

The  type,  Cat.  No.  130562,  U.S.NJf.,  comes  from  San  Pedro, 
Oalifomia.  It  has  5  postnuclear  whorls  and  measures:  Length,  2.7 
mm.;  diameter,  1  nam.  Cat.  No.  271647,  U.S.N.M.,  1  specimen  from 
Pacific  Beadi.  Cat.  No.  225186,  U.S.N  JiC.,  2  specimens  dredged  in 
3  fathoms  off  Coronado  Island.  I  have  also  seen  it,  from  12 
fathoms,  off  Monterey,  California.  Cat.  No.  271648,  U.S.N.M., 
1  specimen  from  Whites  Point,  California.  Two  from  the  same 
locality  are  in  1^.  Oldroyd's  collection.  One  in  Dr.  Fred  Baker's 
collection  came  from  3  to  7  fathoms,  off  Coronados  Island,  California. 

KIS80INA  WOODWAHDU  Cttpentw. 
Plate  31,  figs.  2,  6. 

J^tMoma  wxidwardii  Gabpbntbb,  Gat.  MarMlan  ShellB,  1866,  p.  357. 

Shell  small,  elongate-ovate,  semitranslucent.  Nuclear  whorls  a 
little  more  than  3,  smooth,  forming  a  well  elevated  helicoid  apex. 
Postnuclear  whorls  well  rounded,  marked  hy  slender,  lamelliform, 
protractive,  axial  ribs  of  which  12  occur  upon  the  first  and  second 
and  14  upon  the  remaining  whorls.  These  ribs  are  about  one-foiuth 
as  wide  as  the  spaces  that  separate  them.  The  intercostal  spaces 
are  marked  by  Unes  of  growth  which  appear  as  fine  lirations  on  the 
early  whorls,  becoming  obsolete  on  the  later.  Sutures  strongly 
impressed.  Aperture  decidedly  oblique;  posterior  angle  acute,  outer 
lip  thickened  at  the  edge;  inner  Up  very  thick,  reflected  over  and 
appressed  to  the  base,  joioing  this  with  the  outer  Up  to  form  a  con- 
tinuous peristome. 

Seventy  specimens  of  this  species  were  collected  on  Ghama  and 
8p(mdylus;  11  of  these  are  on  Tablet  1706  in  the  Liverpool  collection 
at  the  British  Museum  and  2  additional  ones  are  on  Tablet  1707  at 
the  same  place.  Doctor  Carpenter  mentions  in  his  Catalogue  of 
Mazatlan  Shells  that  an  unusually  large  specimen  measmres:  Length, 
3  mm.;  diameter,  0.8  mm. 

I  have  not  seen  this  species  and  &g{xre  an  unpublished  camera 
ludda  drawing  by  Doctor  Carpenter  of  it. 
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KISSOINA  IfSWCOMBBI  Didl. 

Plate  33,  fig.  7. 

Ritsoina  neweombei  Dall,  Bull.  Nat.  Soc.  Brituh  Columbia,  No.  2,  1897,  art.  1, 
p.  14,  pi.  1,  fig.  2. 

Shell  small,  elongate-conic,  yellowish  white.    Nuclear  whorls  2, 
well  rounded,  smooth.    Postnuclear  whorls  well  rounded,  appressed 
at  the  summit,  marked  on  the  jBrst  whorl  hy  about  30  slender,  pro- 
tractive,  axial  threads  which  are  almost  as  wide  as  the  spaces  that 
separate  them.    On  the  second  whorl  about  42  of  the  same  strength 
occur;  here  also  the  first  indication  of  the  more  prominent  ribs 
which  are  characteristic  of  the  subsequent  whorls,  occurs.     On  the 
third  whorl  there  are  14  slender,  narrow,  somewhat  sinuous,  pro- 
tractive  axial  ribs  which  are  about  one-fourth  as  wide  as  the  spaces 
that  separate  them.    In  the  intercostal  spaces  of  these  whorls  there 
are  usually  three  of  the  finer  riblets  described  for  the  whorls  above. 
On  the  last  whorl,  the  prominent  riblets  again  become  enfeebled 
and  the  surface  is  marked  by  about  36  of  the  finer  threads.     Sutures 
moderately  impressed.    Periphery  of  the  last  whorl  well  rounded. 
Base  sUghtly  concaved  in  the  middle,  marked  by  the  continuations 
of  the  axial  riblets.    Aperture  rather  large,  very  oblique,  slightly 
channeled  posteriorly;  outer  Up  claw-shaped,  eflfuse,  reinforced  inune- 
diately  behind  the  edge  by  a  moderately  thick  varix;  inner  lip  strongly 
curved,  reflected  over  and  appressed  to  the  base;  parietal  wall  covered 
with  a  moderately  thick  callus  which  renders  the  peritreme  complete. 

The  type.  Cat.  No.  107421,  U.S.NJi£.,  was  dredged  in  20  fathoms 
in  Cumsheava  Inlet,  Vancouver  Island.  It  has  almost  5  postnuclear 
whorls  and  measures:  Length,  3  mm.;  diameter,  1.1  mm. 

RISSOINA  CLBO,  new  ^pedat. 
Plate  33,  fig.  3. 

Shell  small,  elongate-conic,  milk  white.  Nuclear  whorls  2,  well 
rounded,  slightly  shouldered  near  the  summit.  Postnuclear  whorls 
well  rounded,  very  feebly  shouldered  at  the  summit,  marked  by 
slender,  very  distantly  spaced,  somewhat  sinuous,  decidedly  pro- 
tractive  axial  ribs,  of  which  16  occiu*  upon  the  first,  18  upon  the 
second  and  third,  and  20  upon  the  penultimate  whorl.  Intercostal 
spaces  about  four  times  as  wide  as  the  ribs,  marked  by  numerous, 
fine,  irregular  wavy  markings  which  give  a  watered  silk  effect. 
Suture  moderately  constricted.  Periphery  well  rounded.  Base  of 
last  whorl  moderately  long,  concaved  in  the  middle,  having  a  slender 
fasciole  at  its  anterior  termination,  marked  by  the  feeble  continual 
tions  of  the  axial  ribs  and  the  same  wavy  sculpture  observed  in  the 
intercostal  spaces  of  the  spire.    Aperture  large,  decidedly  effuse, 
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feebly  chaimeled  posteriorly;  outer  lip  very  thick  and  effuse,  rein- 
foioed  imniediately  behind  the  edge  by  a  thick  variz;  inner  lip 
dender,  curved  and  appressed  at  the  base;  parietal  wall  covered  with 
a  thick  callus  which  renders  the  peritreme  complete. 

The  type,  Cat.  No.  226456,  U.S.N Jf.,  was  dredged  in  3  fathoms 
off  South  Coronado  Island.  It  has  almost  5  postnuclear  whorls 
and  measures:  Length,  2.8  mm.;  diameter,  1.2  mm. 

KISSOIlf A  CBRROSElf SIS,  ntv  ^feclM. 
Plate  33,  ^.  5. 

Shell  elongate-ovate,  diaphanous.  Nuclear  whorls  2,  well  rounded, 
smooth.  Postnuclear  whorls  well  rounded,  appressed  at  the  sum- 
mit, smooth,  excepting  feeble  lines  of  growth  and  an  occasional 
stronger  thread.  Suture  moderately  constricted.  Periphery  of  the 
last  whorl  well  rounded.  Base  moderately  well  rounded,  without 
fasdole,  marked  like  the  spire.  Aperture  rather  large,  decidedly 
oblique,  effuse  at  the  junction  of  the  outer  and  basal  lips,  feebly 
channeled  anteriorly;  outer  Up  thin;  inner  Up  strongly  curved, 
reflected  over  and  adnate  to  the  base;  parietal  wall  covered  with 
a  moderately  thick  callus. 

The  type.  Cat.  No.  129318,  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatrass  at  station  2983  in  58  fathoms 
on  sand  bottom,  bottom  temperature  55^,  off  Cerros  Island,  Lower 
California.  It  has  5  postnuclear  whorls  and  measures:  Length, 
2.4  nun.;  diameter,  1.2  mm. 

RlSSOm A  DAIXI.  new  ^pedM. 
Plate  33,  fig.  2. 

Shell  small,  elongate-conic,  subdiaphanous.  Nuclear  whorls 
almost  2,  inflated,  well  rounded,  smooth.  Postnuclear  whorls 
moderately  rounded,  appressed  at  the  summit,  the  appressed  por- 
tion being  somewhat  excurved,  lending  the  whorls  the  aspect  of 
having  a  double  suture.  Whorls  marked  by  nimierous,  reiy  fine, 
closely  spaced,  almost  vertical,  axial  threads  which  are  about  as  wide 
as  the  spaces  that  separate  them.  Suture  feebly  impressed.  Peri- 
phery of  the  last  whorl  well  rounded.  Base  moderately  long,  well 
rounded,  marked  like  the  spire.  Aperture  moderaly  large,  ovate; 
outer  Up  somewhat  effuse,  thick  at  the  edge,  thin  within  where  the 
external  sculpture  is  seen  through  the  substance  of  the  sheU;  inner 
Up  moderately  thick,  strongly  curved,  reflected  over  and  adnate  to 
the  base.  Parietal  wall  covered  with  a  thick  callus  which  renders 
the  peritreme  complete. 

Oat.  No.  107281,  XT.S.N.M.,  contains  the  type  and  18  specimens 
from  San  Pedro,  Cal.    The  type  has  almost  6  postnuclear  whorls 
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and  measures:  Length,  2.8  mm.;  diameter,  1  mm.  Sixty-one  speci- 
mens were  examined  from  the  same  locality,  in  Mrs.  Oldroyd's  collec- 
tion. Cat.  No.  129334,  U.S.N.M.,  contains  8  specimens  from  San 
Pedro.  Cat.  No.  225187,  U.S.N.M.9  3  specimens,  dredged  in  3 
fathoms  off  South  Coronado  Island. 


RnSSOINA  CORONADXnSIS,  new  1 
Plate  33,  fig.  8. 

Shell  small,  elongate-conic,  milk  white.  Nuclear  whorls  a  little 
more  than  2,  well  rounded,  smooth.  Postnuclear  whorls  moderately 
rounded,  appressed  at  the  summit,  the  appressed  portion  slightly 
excurved,  marked  by  slender,  slightly  protractive,  somewhat  sinuous, 
axial  threads  of  which  40  occur  upon  the  first,  42  upon  the  second, 
48  upon  the  third,  56  upon  the  fourth,  and  52  upon  the  penultimate 
turn.  These  threads  are  separated  by  intercostal  spaces  about  as  wide 
as  the  threads.  Suture  well  impressed.  Periphery  of  the  last  whorl 
well  rounded.  Base  rather  short,  slightly  concaved,  marked  by  the 
continuations  of  the  axial  threads  which  extend  undiminished  to  the 
umbilical  area.  Aperture  oval,  posterior  angle  acute;  outer  lip  thin 
at  the  edge,  thickened  immediately  behind  the  edge  by  a  varix,  thin 
deep  within  where  the  external  sculpture  shines  through  the  sub- 
stance of  the  shell;  inner  lip  short,  strongly  curved,  reflected  over 
and  adnate  to  the  base.;  parietal  wall  covered  with  a  thick  callus 
which  renders  the  peritreme  complete. 

The  type.  Cat.  No.  271649,  U.S.N.M.,  was  dredged  by  the  U.  S. 
Bureau  of  Fisheries  steamer  Albatrosa  at  station  2932  in  20  fathoms, 
on  gray  sand  and  broken  shell  bottom,  bottom  temperature  58^,  off 
Los  Coronados  Islands.  The  type  has  6  postnuclear  whorls  and 
measures:  Length,  3.5  mm.;  diameter,  1.3  mm.  Cat.  No.  271650, 
U.S.N.M.,  1  specimen,  dredged  by  the  ATbcvtrosa  at  station  4309  in 
67  to  78  fathoms  on  sand,  shell  and  rocky  bottom,  off  Point  Loma, 
California.  Cat.  No.  162663,  U.S.N.M.9  1  specimen  from  San  Martin 
Island,  Lower  California. 

RlSSOm A  JAUUS  C.  B.  Adamt. 

Plate  a2,  fig.  8. 

Rissoajanus  C.  B.  Adams,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vol.  5, 1852,  p.  403. 

The  type  of  B.  janus  in  the  Amherst  collection,  collected  by  C.  B. 
Adams,  at  Panama,  is  a  very  badly  worn  medium  sized  Rissoina,  in 
which  the  ribs  have  been  worn  down  to  such  an  extent  that  one  can 
scarcely  coimt  them.  There  are  probably  20  on  each  of  the  last  2 
whorU.  It  is  absolutely  impossible  to  decide  whether  spiral  sculpture 
may  have  been  present  or  absent.  The  only  thing  that  wiU  help  in 
the  identification  of  the  present  form  with  good  material  is  the  out- 
line. The  part  of  the  original  description  referring  to  this  character 
eyidently  belongs  to  var.  a,  which  is  now  named  R.  adamsi. 


Digitized  by  VjOOQIC 


Mfk  20M.       M0LLU8K8  OF  THE  0ENU8  RI 880 IV  A—BART  SOU,  61 

The  specimen  has  lost  the  nucleus ;  the  6  whorls  remaining  measure : 
Length,  4.5  mm.;  diameter,  2mm. 

I  have  seen  nothing  in  the  collection  examined  that  we  could  refer 
to  this  species. 

HISSOINA  (Voliiila)  SIGNAB.  new  imiim. 

Platedl,  figs.  1,4. 

=^Riuoa  irmgnis  De  Foum,  MeleagrinLcoles,  1867,  pp.  48-49,  pi.  5,  figs.  2  and  3, 
not  Rxssoa  inngnU  Adams  and  Reeve,  1850. 

Shell  elongate-ovate,  white*  Nuclear  whorls  2,  well  rounded, 
smooth;  post -nuclear  whorls  exceedingly,  strongly,  tabulatedly 
shouldered  at  the  sununit,  the  axial  ribs  terminating  at  the  angle  of 
the  shoulders  in  strong  cusps.  Axial  ribs  12  upon  all  the  turns, 
strong,  sublamellar.  Intercostal  spaces  about  three  times  as  wide  as 
the  ribs,  crossed  by  very  regular,  fine,  spiral  striations.  Sutures  ren- 
dered deeply  channeled  by  the  summit  of  the  whorls  and  wavy  by  the 
strong  axial  ribs.  Periphery  well  rounded,  base  somewhat  produced, 
marked  by  the  continuations  of  the  axial  ribs,  which  become 
evanescent  on  the  middle  and  fine  spiral  striations;  anteriorly  at  the 
insertion  of  the  columella  a  strong  fasciole  is  present.  Aperture  oval, 
consisting  of  almost  two  openings — one  the  main  portion,  the  other 
smaller  portion  connected  with  this  by  a  narrow  slit.  It  is  really 
formed  by  a  triangular  projection  of  the  strongly  callused  outer  lip 
and  another,  equally  strong,  projecting  inward  from  the  strong 
parietal  callus  to  meet  this;  columella  strongly  curved. 

The  type,  which  is  said  to  come  from  Negrito  Island  floe.?)  or 
Margarita  Idand,  Bay  of  Panama,  measures:  Length,  2.2  mm.; 
diameter,  1.2  mm.  ^ 

EXPLANATION  OF  PLATES. 

The  measurement  cited  after  each  species  is  the  actual  length  of  the  specimen. 

Plate  28. 

Fig.  1.  R,  gima,  new  species,  type,  7  mm.,  p.  41. 
2.  R,  helena^  new  species,  type,  7.2  mm.,  p.  44. 
3..  R./avUlaj  new  species,  type,  7.1  mm.,  p.  43. 

4.  R.  to,  new  species,  type,  9  mm.,  p.  44. 

5.  R,  expansa  Carpenter,  type,  9.1  mm.,  p.  45. 

6.  R,  stricta  Menke,  8.7  mm.,  p.  39. 

Plate  29. 

Fio.  1.  R.  peninnilam,  new  species,  type,  6  mm.,  p.  46. 

2.  R,  harthelam,  new  species,  type,  7  mm.,  p.  48. 

3.  R,  toumiendi,  new  species,  type,  5.3  mm.,  p.  48. 

4.  R.  tKna,  new  species.    The  fine  sculpture  on  the  spire  has  been  omitted. 

Type,  7  mm.,  p.  46. 

5.  R,  fortis  C.  B.  Adams.    The  fine  sculpture  on  the  spire  has  been  omitted. 

Cotype,  7.6  mm.,  p.  40. 

6.  R,forti8  G.  B.  Adams.    The  fine  sculpture  on  the  spire  has  been  omitted. 

Cotype,  6  mm.,  p.  40. 
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Plate  30. 

Fio.  1.  R.  nuuaUanioa,  new  species,  cotype,  6  mm.,  p.  43. 

2.  R.  exoolpa,  new  species,  type,  4.1  mm.,  p.  39. 

3.  R,  mazathmica,  new  species,  cotype,  p.  43. 

4.  R.  keUeyi  Dall  and  Bartsch  type,  6.3  mm.,  p.  49. 

5.  R,  adamsi,  new  species,  type,  6  nmi.,  p.  47. 

6.  R,  lapazana,  new  species,  type,  6  mm.,  p.  60. 

Plate  31. 

Pig.  1.  R.  gignae,  new  name,  type,  2.2  mm.,  p.  61. 

2.  R,  woodwardii  Carpenter,  back  view,  cotype,  3  mm.,  p.  67. 

3.  R.  zeUneri  De  Folin,  type,  4.5  mm.,  p.  52. 

4.  R,  signae,  new  name,  back  of  basal  portion  of  last  whorl,  p.  61. 

5.  JR.  woodwardii  Carpenter,  cotype,  3  mm.,  p.  67. 

6.  R.  inca  D'Orbrigny,  8  mm.,  p.  42. 

7.  R.  laurae  De  Folin,  type,  2  mm.,  p.  62. 

8.  R,  inca  D'Orbigny,  8  mm.,  p.  42. 

Plate  32. 

Pig.  1.  R.  nerdna,  new  species,  type,  4.3  mm.,  p.  53. 

2.  R.  pleistocena,  new  species,  type,  4.8  mm.,  p.  64. 

3.  R.  burragei^  new  species,  type,  3.7  mm.,  p.  52. 

4.  R.firmata  C.  B.  Adams,  type,  4.7  mm.»type  of  R.  scalariformis,  p.  38. 

5.  R.  clandestina  C.  B.  Adams,  type,  3  mm.,  p.  55. 

6.  R.firmata  C.  B.  Adams,  type,  4.7  mm.,  p.  38. 

7.  R,  effusa  M6rch,  type,  4.8  mm.,  p.  54. 

8.  R.janus  C.  B.  Adams,  type,  4.5  mm.,  p.  60. 

Plate  33. 

Fig.  1.  R,  oaltfomica,  new  species,  type,  2.8  mm.,  p.  55. 

2.  R.  dallif  new  species,  type,  2.8  mm.,  p.  59. 

3.  ^.  deOy  new  species,  type,  2.8  mm.,  p.  68. 

4.  R,  bakeri  Bartsch,  tjrpe,  2.7  mm.,  p.  66. 

6.  R.  cerrocenns,  new  species,  type,  2.4  mm.,  p.  59. 

6.  -R.  meadcanay  new  species,  type,  2.7  mm.,  p.  66. 

7.  R,  newcombd  Dall,  type,  3  mm.,  p.  58. 

8.  R.  coronadoensis,  new  species,  type,  3.5  mm.,  p.  60. 

9.  R,  histia,  new  species,  type,  2.8  mm.,  p.  61. 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  paoe  61. 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  paoe  61.  • 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  paoe  62. 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  paoe  62. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  49     PL.  32 


Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  page  62. 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  page  62. 
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Recent  and  Fossil  West  American  Rissoinas. 

For  explanation  of  plate  see  page  62. 
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A  REVISION   OF   THE  NORTH   AMERICAN  ICHNEUMON- 
FUES  OF  THE  SUBFAMILY  OPHNAE. 


By  A.  B.  Oahan, 

OfHu  Bureau  of  Entomoloffy,  United  States  Department  of  Agriculture, 


It  b  the  intention  to  present,  in  the  following  pages,  a  synoptic 
revision  of  the  Braconid  subfamily  Opiinae  for  North  America, 
including  only  those  Mexican  and  West  Indian  species  the  types  or 
paratypes  of  which  are  in  the  United  States  National  Museum. 
Keys  to  genera  and  species  are  accompanied  by  descriptions  of 
nineteen  new  species,  together  with  some  notes  on  described  forms. 

With  the  exception  of  seven  species  described  by  H,  L.  Viereck, 
the  types  of  which  are  in  the  Snow  collection  at  the  University  of 
Kansas  and  not  obtainable,  type  or  paratype  specimens  of  all  the 
described  species  have  been  studied.  Through  Prof.  S.  J.  Hunter, 
entomologist  of  Kansas  University,  notes  on  the  Viereck  types  were 
obtained  which,  together  with  the  original  descriptions,  have  per- 
mitted the  placing  of  these  species  in  the  keys. 

Thanks  are  due  and  are  cheerfully  accorded  to  the  Rev.  V.  A. 
Huard,  of  the  Provincial  Museum,  Quebec,  Canada,  for  the  loan  of  the 
Provancher  types,  and  to  Prof.  S.  J.  Himter  for  the  notes  already 
referred  to. 

Superfamily  ICHNEUMONOIDEA. 

Family  BRACONIDAE. 

1862.  Opicndae  Fokrstbr,  family  24,  Yerh.  d.  Naturh.  ver-Preuss.  Rheinl. ,  vol.  19, 

pp.  229,  268. 
1885.  Opiidee  Mabshaix,  Tians.  Ent.  8oc.  London,  p.  11. 

1887.  Opiituu  Crbsson,  Syn.  Hym.  North  America,  pp.  56,  61. 

1888.  Optidae  Marshall,  Spec.  d.  Hym.  d.  Eur.,  vol.  4,  p.  67. 
1901.  Opiinae  Ashmbad,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  23,  pp.  112, 133. 

1904.  Opiinae  Szepuobti,  Wytaoian's  Genera  Insectorum,  Braconidae,  pp.  5 
and  158. 

Head  transverse;  occiput  (except  in  the  genus  Ademon)  never 
completely  margined  though  usually  margined  at  the  sides;  mandi- 
bles crossing  at  the  tips  and  bi-dentate  at  apex;  clypeus  either  fitting 
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close  to  the  mandibles  or  arcuated  anteriorly  leaving  a  transverse, 
elliptical  opening  between;  antennae  filiform.  Thorax  rather  short 
and  robust,  the  parapsidal  grooves  present  or  absent;  anterior 
wings  with  three  t^ubital  cells,  radial  cell  complete  (open  in  the 
genus  Ademon)  and  terminatmg  at  or  somewhat  before  the  wing 
apex  though  never  shorter  on  the  anterior  margin  of  the  wing  than 
the  length  of  the  stigma^  submedian  cell  usually  a  little  longer  than 
the  median  cell,  anal  cell  never  divided  by  a  transverse  nervure; 
posterior  wing  with  the  radius  usually  effaced,  the  submedian  cell  as 
measured  on  the  median  nervure  at  least  one-third  the  length  of  the 
median.  Legs  normal,  the  posterior  tibial  spurs  short.  Abdomen 
inserted  between  the  posterior  coxae,  subsessile  or  subpetiolate, 
usually  shorter  than  the  combined  head  and  thorax,  ovate  or  ellip- 
tical, the  apical  segments  often  somewhat  retracted  in  the  female; 
ovipositor  variable,  more  often  concealed  or  very  short  but  frequently 
as  long  as  the  abdomen  or  even  longer. 

Many  Opiinae  are  not  readily  separated  from  some  of  the  smaller 
Braconinae  while  others  can  easily  be  mistaken  for  small  Alysiids. 
They  can  be  distinguished  from  Braconines,  however,  by  the  longer 
submedian  cell  of  the  hind  wing  and  the  slightly  different  character 
of  the  opening  between  the  dypeus  and  mandibles.  From  Alysiids 
they  may  always  be  distinguished  by  the  mandibles. 

The  group  offers  a  few  good  characters  for  the  separation  of  species 
but  does  not  yield  itself  readily  to  separation  into  well-defined  genera. 
Many  of  the  recorded  genera  are  based  upon  trivial  and  unreliable 
characters  which  make  their  retention  impossible. 

American  writers  have  confined  themselves  almost  entirely  to 
descriptions  of  isolated  species  in  this  group.  Dr.  W.  H.  Ashmead 
has  given  a  generic  synopsis  in  his  Classification  of  the  Ichneumon- 
FUes  which  is,  however,  largely  a  translation  from  Foerster.  Cres- 
son,  Provancher,  Ashmead,  Viereck,  and  the  writw  have  published 
descriptions  of  species.  Of  those  described  by  Provancher,  only  four 
species  are  properly  placed  in  Opiinae.  Several  of  Ashmead's  species 
also  prove  to  belong  in  other  groups  of  the  Braconidae  while  four  spe- 
cies described  by  him  as  Alysiids  are  really  Opiines. 

A  number  of  forms  are  known  to  the  writer,  descriptions  of  which 
are  not  included  in  this  paper  for  the  reason  that  they  are  repre- 
sented only  by  imperfect  specimens  or  specimens  accompanied  by 
insufficient  data. 

Species  of  Opiinae  have  been  recorded  as  parasitic  on  Dipterous, 
Coleopterous,  and  Lepidoperous  insects.  The  usual  hosts  are  phy- 
tophagous Diptera,  belonging  to  the  families  Agromyzidae,  Tiype- 
tidae,  Anthomyidae,  and  related  families,  but  there  can  belittle  doubt 
that  some  species  do  attack  Lepidopterous  leaf-miners.  That  any  are 
parasitic  on  Coleoptera  remains  to  be  proven. 
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Sihrestii's  observations  on  the  parasites  of  African  fruit  flies  ^  and 
mj  own  experience  indicate  that  the  egg  of  the  parasite  is  apparently 
in  all  cases  deposited  in  or  upon  the  host  larva  in  one  of  its  immature 
stages.  In  all  instances  observed,  the  host  larva  completed  its  devel- 
opment and  assumed  the  pupal  stage  before  being  killed  by  the  para- 
ate.  The  parasitic  larva  then  underwent  its  transformation  in  the 
puparium  and  emerged  at  about  the  time  when  the  adult  fly  would 
have  emerged. 

BIBLIOGRAPHY  OF  THE  GENERA  AND  THEIR  STNONTlfT. 
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AUoiffjntM  FoBBSTBB,  Verb.  Natarh.  ver.  preun.  Rlwml.,  vol.  19, 1862,  p.  26Q*»0|las. 
Apodamia  Fobbsrh,  Yehr.  Naturh.  ver.  preiuB.  Bheinl.,  vol.  10, 1862,  p.  TSt^^OgbBm. 
AMlonotus  AsHMBAD,  Oaiiad.  Ent.,  yo\.  32, 1900,  p.  368—0|Ams. 
AnslRM^phiB  SzEPUGBTi,  Temes  Fuzetek,  vol.  23, 1900,  p.  64. 
Biopkihora  Fobbstbr,  Verb.  Naturh.  ver.  preuas.  Bheinl.,  vol.  19, 1862,  p.  250*»Ovliui. 
Bio9t€re9  Fobbstbr,  Verh.  Naturh.  ver.  preuas.  Bheinl.,  vol.  19, 1862,  p.  259«>0|tai. 
Oqphfllopllles  Sbbpugbti,  Tennee  Fuzetek,  vol.  20, 1897,  p.  600. 
CMotiMa  Fobbstbb,  Verh.  Naturh.  ver.  pieu«.  Bheinl.,  vol.  19,  1862,  p.  268«» 

Oftas. 
OjfpionaMUi  Fobbbtbs,  Verh.  Naturh.  ver.  preuflB.  Bheinl.,  voL  19t  1862,  p.  260* 

Oiftai. 
Detmataphanu  Thomson,  Opus.  Ent,  1895,  p.  2194aBO|tas. 
Ikuniotioma  Fobbstbr,  Verh.  Naturh.  ver.  preuss.  Bheinl.,  vol.  19,  1862,  p.  260« 

Opiiit. 
Djoetoma  Fobbstbb,  Verh.  Naturh.  ver.  preuss.  Bheinl.,  vol.  19, 1862,  p.  250«»O|tBfl. 
Diodkuimmorpfta  Vibbbcx,  Proc.  U.  8.  Nat.  Mus.,  voL  44, 1913,  p.  641-«0|iiis. 
Dirapkus  Wbsmabl,  Nouv.  Mem.  Acad.  Sc.  Bruxelles,  vol.  11, 1838,  p.  89—0009- 

lodon. 
XmyteDes  Fobbstbr,  Verh.  Naturh.  ver.  preuss.  Bheinl.,  vol.  19, 1862,  p.  259. 
BuiridMfpnM  Fobbstbr,  Verh.  Naturh.  ver.  preuss.  Bheinl.,  voL  19,  1862,  p.  260» 

OiCns. 
QfaEdiaala  Pbrbz,  Zool.  Jahrb.  Syst.,  vol.  15, 1902,  p.  631. 
Gmaaiptodon  Halidat,  Ent.  Mag.,  vol.  1, 1833,  p.  265. 
Hedftas  MAttmfAM.,  Trans.  Ent.  Soc.  Lond.,  1891,  p.  16. 

Boiamoha  Fobbstbr,  Verh.  Naturh.  ver  preiiss.  Bheinl.,  vol.  19, 1862,  p.  269^0j/baaL 
HifpocynoduM  Fobbstbb,  Verh.  Naturh.  ver  preuss.  Bheinl.,  vol.  19,  1862,  p.  260— 

OvtiiB. 
HgpMbU  Fobbstbr,  Verh.  Naturii.  ver  preuss.  Bheinl.,  vol.  19, 1862,  p.  260—OfIbs. 
Xftoero  FoBBffTBR,  Verh.  Natuih.  ver  preuss.  Bheinl.,  vol  19,  1862,  p.  258— Opliui. 
Memdaga  Fobbstbb,  Veih.  Natuih.  ver  preuss.  BheinL,  voL  19,  1862,  p.  258— 

fHedylms. 
Notopoea  Fobbstbr,  Verii.  Natuih.  ver  preuss.  Bheinl.,  voL  19, 1862,  p.  260-OFliui. 
OpUOui  AsHXBAD,  Can.  Ent.,  vol.  32,  1900,  p.  368-0|tas. 
Optns  Wbsmabl,  Nouv.  Mem.  Acad.  8c.  Bruxelles,  vol.  ?9,  1835,  p.  115. 
PhtuAvtama  Fobbstbr,  Verh.  Natuih.  ver  preuss.  Bheinl.,  vol.  19,  1862,  p.  260« 

ShabdospOui  Thomson,  Opus.  Ent,  1895,  p.  2198— Oplut* 

Rhdbdo9p%hi$  Fobbstbb,  Verh.  Naturh.  ver  preuss.  Bheinl.,  voL  19,  1862,  p.  259— 

Pitas. _^_^ 

I  BidL  Ko.  S,  I>fT.  of  Bnt.  HawaiiiA  Board  ol  Afrlealtare  and  Fonstrr. 
81022*— Proc.N.M.vol.49— 15 5 
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BUnopliui  FoKBBTBB,  Verb.  Naturh.  ver  preuas.  Bheinl.,  voL  19»  18^,  p.  258. 

Stenotpiku  Foebstxb,  Yerli.  Natuih.  ver  preiUB.  Rheml.,  vol.  19, 1862,  p.  2b9tmOjiWL 

Stliopius  Gambron,  Joum.  Roy.  Agri.  and  Com.  Soc.  Brituh  Guiana,  1911,  p.  329. 

Snlydiu  BxnrBsoM,  Ann.  Soc.  Ent.  Fr.,  1897,  p.  354. 

TherobohuToKVLartER,  Verb.  Naturh.  verpieuBS.  Rheinl.,  vol.  19, 1862,  p.  260»O|laa. 

Triehopitu  Thomson,  Opus.  Ent.,  1895,  p.  2176»Oiiiui. 

TrigonotpUtu  Ashmsad,  Ftoc.  U.  S.  Nat  Mub.,  vol.  23,  1901,  p.  134»70vliui. 

Vlete9  FoERfiTBB,  Verb.  Naturh.  ver  preuas.  Rheinl.,  vol.  19,  1862,  p;  261»<>9lmB. 

ZeUta  FoBBSTBR,  Veih.  Naturh.  ver  preuas.  Bheinl.,  vol.  19,  1862,  p.  258»Oplu. 

The  treatment  of  the  genera  as  given  here  do€»  not  differ  radically 
from  that  by  Szepligeti  except  that  the  genera  Biasteres  and  Z>iad^ 
dsnuL  are  combined  with  Opius.  After  a  careful  study  of  all  the 
available  material,  including  a  number  of  European  species,  the 
writer  is  convinced  that  it  is  impossible  to  point  out  any  character 
or  group  of  characters  that  will  always  separate  these  groups.  The 
extremes  of  the  genus  Opius  as  thus  constituted  appear  at  first 
glance  to  be  quite  different  insects,  but  there  is  such  a  perfect  grada- 
tion and  duplication  of  characters  from  one  type  to  the  other  that  I 
am  compelled  to  beUeve  that  they  should  constitute  but  one  genus. 
The  name  Biosterea  has  been  shown  by  Viereck  *  to  be  isogenotypic 
with  Opius  Wesmael,  and  to  attempt  to  retwi  the  old  grouping  would 
necessitate  changing  the  generic  names  of  the  majority  of  described 
Opiinae. 

Stiropius  is  a  genus  described  by  Cameron  from  South  America 
since  the  publication  of  Szepligeti's  monc^aph. 

Gfiardinaia,  described  by  De  Stef  ani  Perez,  is  too  insufficiently  char- 
acterized to  permit  of  its  being  placed  in  the  key*  It  may  or  may 
not  be  an  Opiine. 

Diasehasmimcrpha  Viereck,  described  from  India,  can  not  be  dis- 
tinguished from  Opius  as  here  defined. 

TrigonospUus  Ashmead,  the  type  of  which  has  not  been  located,  is 
believed  also  to  be  an  Opius. 

Key  to  the  genera. 

1.  Occiput  completely  margined;  radial  nervure  effaced  before  attaining  the  wiBg 

margin;  body  rugulosely  sculptured iidemmi  Haliday. 

Occipital  carina  incomplete;  radial  nervure  attaining  the  wing  margin;  body 
usually  flmooth  and  poliehed 2. 

2.  Suturiform  articulation  deep,  foveolate,  and  strongly  arched,  the  oonveodty  of  tba 

arch  toward  the  apex  of  the  abdomen;  third  tetgite  with  an  obUque  fvarrow  itoai 

the  anterior  middle  to  the  lateral  margins (Tnompfodtm  Haliday. 

Suturiform  articulation  obsolete,  or  if  defined,  then  straight,  diallow,  and  not 
foveolate;  third  teigite  without  oblique  furrows 9* 

3.  Clypeus  three-toothed StUydui  Du  Buy«i^ 

dypeaa  not  three-toothed ^ 

4.  Oypeus  with  a  stout  horn RhinophaFoea^* 

CiypeoB  without  a  horn ^• 

)  9al},  88,  V.  8.  Nat.  Moi.,  1914,  p.  SL. 
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6.  Flat  and  second  abdominal  tei^tee  with  a  median  carina;  second  abscissa  of  radius 

not  longer  than  the  second  transverse  cubitus Stiropius  Cameron. 

Second  tergite  always  without  a  median  carina;  second  abscissa  of  radius  usually 
longer  than  the  second  transverse  cubitus 6. 

6.  Face  with  two  stout  horns CephaloplUes  Szepligeti. 

Face  without  horns 7. 

7.  First  cubital  cross  vein  thicker  than  the  other  veins Austroopius  Szepligeti. 

Firet  cubital  cross  vein  normal 8. 

8.  Radius  arising  from  the  extreme  base  of  the  stigma J^uryten^  Foerster. 

Radius  arising  distinctly  beyond  the  base  of  stigma 9. 

9.  Abdomen  subi>etiolate,  the  first  teigite  at  least  three  times  as  long  as  broad;  sub- 

discoidal  nervure  arising  from  the  upper  angle  of  the  second  discoidal  cell;  second 
cubital  cell  short,  the  second  radial  abscissa  scarcely  longer  than  the  second 

cubital  croesvein Hedylm  Marehall. 

Abdomen  subsessile  or  sessile,  the  first  tergite  not  three  times  as  l<mg  as  broad; 
subdiscoidal  nervure  arising  at  or  below  the  middle  of  the  second  discoidal  cell; 
second  abscissa  of  radius  longer Optut  Wesmael. 

Genus  ADEMON  Haliday. 

This  genus  is  characterized  by  the  completely  margined  occiput, 
the  open  radial  cell,  and  the  n^gulose  sculpture  of  the  body.  The 
recurrent  nervure  joins  the  first  cubital  cell  some  distance  before  the 
basal  nervure,  the  second  abscissa  of  radius  is  about  equal  to  the 
fiist  cubital  cross  vein,  and  the  stigma  is  rather  long  and  narrow. 
Ashmead  placed  the  genus  in  his  tribe  Rhyssalini,  but  both  Marshal 
and  Szepl^eti  have  placed  it  with  the  Opiinae.  The  writer  doubts 
its  affinity  with  the  Opiinae,  but  has  included  it  here  for  want  of  a 
better  understanding  of  its  relationship. 


ADBMON  mOXR  . 

Kh^99alu$  niger  Ashhbad,  Bull.  lU.  St.  Lab.  Nat.  Hist.,  vol.  4, 1895,  p.  276. 

Male. — ^Length  2  mm.  Head,  thorax,  and  abdomen  to  apex  of 
third  segment  finely  coriaceous  and  opaque;  head  transverse  nar- 
rowed behind,  the  posterior  orbits  receding  and  broader  than  the 
width  of  the  eyes;  face  rugose,  the  clypeus  smooth,  less  than  twice  as 
broad  as  long  and  applied  close  to  the  mandibles;  occiput  concave,  the 
occipital  carina  prominent;  vertex  behind  the  ocelli  with  a  small 
sabtriangular  smooth  area  bounded  by  sharp  carinae;  antennae  very 
slender,  24-jointed,  the  first  flagellar  joint  much  longer  than  the  second 
and  following  joints;  mesoscutmn  with  the  parapsidal  grooves  effaced 
except  anteriorly;  mesopleurae  with  a  crenulate  impression  below 
propodeum  irregularly  rugose  with  a  median  longitudinal  carina; 
wings  longer  than  the  whole  body,  the  stigma  long  and  narrow;  legs 
very  long  and  slender;  abdomen  ovate,  about  as  long  as  the  head  and 
thorax,  its  first  tergite  much  wider  at  apex  than  at  base;  suturiform 
articulation  distinct,  the  third  segmnet  not  half  as  long  as  the  second; 
apical  segments  smooth.  Body  color  brownish-black;  antennal  pedi- 
cel, mandibles,  all  coxae,  and  all  femorae  yellow;  apices  of  femorae, 
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all  tibiae,  and  all  tarsi  dark  brown;  antennae  black;  wing  veins  and 
stigma  pale  brownish. 

Bdbiiai. — ^Havana,  Illinois. 

Four  specimens  bearing  Illinois  State  Laboratory  of  Natural  EQs- 
tory,  No.  13068.  According  to  Mr.  C.  A.  Hart  these  specimens  were 
taken  by  him  September  23,  1894,  on  the  shore  of  Quiver  Lake,  near 
Havana,  Illinois,  where  they  were  found  running  about  on  the  surface 
of  duckweed  {Lemna). 

Genus  GNAMPTODON  Haliday. 

This  genus  is  like  Opiua,  except  that  the  second  abscissa  of  radius 
is  scarcely  longer  than  the  first  abscissa,  the  second  cubital  cell  very 
short,  and  the  abdomen  is  quite  different,  the  suture  between  the 
second  and  third  teigites  being  deep,  foveolate,  and  strongly  arched, 
while  the  third  tergite  has  an  oblique  furrow  from  the  anterior  middle 
to  the  lateral  margins.  The  second  tergite  has  a  transverse,  smooth, 
slightly  raised  area  at  base. 

ONAMPTODON  NBPTICULAB  RohiPtr. 

Plate  34,  ^.  1;  plate  85,  fig.  13. 

Onamptodon  nepticuJae  Bohweb,  Ttoc,  U.  S.  Nat.  Mus.,  vol.  49, 1915,  p.  229. 

EahUat. — ^Virginia. 

Host. — Nepticula  castaneaefoliella. . 

Genus  OPIUS  ^Ve8lnaeL 

The  genus  is  sufficiently  characterized  in  the  description  of  the 
subfamily  and  the  generic  key.  As  here  constituted  the  genus 
includes  the  vast  majority  of  the  American  species  of  Opiinae. 

Key  to  the  species  of  Optus, 

1.  Second  absdasa  of  radius  shorter  or  scarcely  longer  than  the  first  cubital  cross 

vein 2. 

Second  abscissa  of  radius  longer  than  the  first  cubital  cross  vein 11. 

2.  Mesopleurae  striate^  the  striae  arcuately  ciirving  from  the  superior  to  the  posterior 

margin;  abdominal  tergites  wrinkled secundus  Yiereck. 

Mesopleurae  not  striate;  abdominal  tergites  not  all  wrinkled 3. 

3.  Dorsum  of  the  mesothorax  granularly  sculptured;  first  transverse  cubitus  nearly 

obsolete;  parapsidal  grooves  impressed  and  terminating  posteriorly  in  a  stiiate 
area;  first  and  second  abdominal  teigites  and  basal  border  of  the  third  striate. 

appalaehiooluM  Yiereck* 

Dorsum  of  the  mesothorax  smooth;  first  transverse  cubitus  distinct;  parapsidal 

grooves  incomplete  and  rarely  terminating  in  a  striate  area;  first  and  second 

tergites  sometimes  striate 4. 

4.  Malar  space  longer  than  the  width  of  a  mandible  at  base 5. 

Malar  space  shorter  than  the  width  of  a  mandible  at  base 10. 

6.  Posterior  wing  with  a  distinct  postnervellus;^  ovipositor  strongly  exserted 6. 

Posterior  wing  without  a  distinct  postnervellus ;  ovipositor  short 8. 

>  The  ntine  poBtneryeUiis  is  applied  to  a  crossvein  or  stub  of  a  Tein,  interstitial  with  the  basal  nemos 
In  the  post«ior  wing,  and  extending  baclcward  toward  the  posterior  margin  of  the  wing,  panllel  wltt 
thenerreUna. 
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^  Second  tergite  striate;  wingja  hyaline meUetis,  new  species. 

Second  teigite  smooth;  wings  blackish  or  fuscous 7. 

7.  Clypeus  anteriorly  produced  medially  into  an  obtuse  angle;  mesopleural  impres. 

sum  smooth erat^ordi  Viereck. 

Gypeus  anteriorly  truncate  or  only  slightly  rounded;  mesopleural  impression 
crenate tanguineiu  Ashmead. 

8.  Mesopleorae  with  a  crenate  impression 9. 

Mesopleural  impression  smooth kukakense  Ashmead. 

also  indotatui  Viereck. 

9.  Fizst  absciBBa  of  radius  almost  as  long  as  the  second  and  nearly  half  the  length  of 

the  transverse  cubitus;  paiapsidal  grooves  impressed  to  the  middle  of  the 
mesoecutum polUus  Provancher. 

first  abscissa  of  radius  not  half  the  length  of  the  second  and  not  more  than  one- 
third  the  length  of  the  first  cubital  cross  vein;  parapeidal  grooves  effaced  except 

at  the  anterior  lateral  angles  of  the  mesoecutum anthaiMfiae  Ashmead. 

10.  Mesopleural  impression  smooth;  postnervellus  absent;  ovipositor  scarcely  ex- 
serted;  color  black .foveolatui  Ashmead. 

Mesopleural  impresBion  crenate;  postnervellus  present;  ovipositor  longer  than  the 

abdomen;  color  stramineous .ferrugineusj  new  species. 

U.  Eyes  small  and  nearly  circular;  malar  space  longer  than  the  width  of  a  mandible; 
mesopleural  impression  strongly  crenate;  mesoscutum  without  an  impression 
medially  in  front  of  the  scutellum;  second  tergite  striate;  ovipositor  nearly  as 
long  as  the  abdomen;  length,  4.25  mm.;  head,  t^gulae,  legs,  and  abdomen 
beneath  pale  yellow;  rest  of  body  black .flaviceps,  new  species. 

Eyes  distinctly  oval;  malar  space  shorter  thaji  the  width  of  a  mandible,  or,  if 
longer,  then  not  combining  all  of  the  above  characters 12. 

12.  Eyes  distinctly  diverging  below  and  unusually  large;  ocell-ocular  line  hardly 

twice  as  long  as  the  greatest  diameter  of  an  ocellus;  malar  space  about  half  as 
long  as  the  width  of  a  mandible;  wings  fuscous;  ovipositor  about  half  the 
length  of  the  abdomen;  body-color  testaceous;  head  and  \egB  blackish. 

viereckif  new  species. 
Eyes  not  especially  large  and  not  diverging  below;  ocell-ocular  line  usually  dis- 
tinctly more  than  twice  as  long  as  the  diameter  of  an  ocellus;  if  shorter,  then 
not  combining  all  of  the  above  characters 13. 

13.  Ovipositor  as  long  as  the  body;  posterior  orbits  about  as  broad  as  the  diameter  of 

the  eye;  clypeus  and  mandibles  hardly  separated;  mesopleural  impression 
smooth;  mesoscutum  without  a  median  impression;  antennae  inserted  about 
the  middle  of  the  eyes,  47- jointed;  hind  tibiae,  all  tarsi,  the  eyes  and  ocelli 

black;  rest  of  the  body  pale  testaceous brunneitarnif  new  species. 

OvipositOT  much  shorter;  otherwise  not  combining  aU  of  the  above  charje^rters. .  14. 

14.  Head  unusually  thick  antero-posteriorly,  apparently  not  more  than  twice  as 

broad  as  long  as  seen  from  above;  posterior  orbits  broad  and  only  slightly 
sloping;  broad  opening  between  mandibles  and  clypeus;  mesoscutum  without 
a  median  impression;  mesopleural  impression  smooth;  ovipositor  half  as  long 
as  the  abdomen;  head  and  thorax  black;  legs  and  abdomen  testaceous;  length 

3.5  mm crasaicepSf  new  species. 

Head  more  transverse,  appearing  more  than  twice  as  broad  as  long;  orbits  some- 
times broad  but  usually  more  sloping;  otherwise  not  combining  all  of  the  above 
characters 15. 

15.  Second  abdominal  tergite  sculptured ;suturiform  articulation  usually  evident.  47. 
Second  tergite  smooth;  sutiuiform  articulation  usually  obsolete 16. 

16.  Parapeidal  grooves  complete;  antennae  ringed  with  white 17. 

Piarapeidal  grooves  incomplete;  antennae  not  ringed  with  white 18. 
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17.  Genend  color  reddish  yellow;  recurrent  nervure  jomiiig  the  first  cubital  cell; 

antennal  joiiits  16-19  inclusive  white cahmeadi  Dalle  Tone. 

General  color  black;  recurrent  nervure  joining  the  second  cubital  cell;  antennal 
joints  beyond  the  14th  to  the  apex  Tiiiite,  the  two  apical  joints  fuscous. 

eineticomis,  new  species. 

18.  Mesoecutum  with  a  median  dimple-like  impression  or  longitudinal  slit  in  front 

of  the  scutellum 19. 

Mesoecutum  without  a  median  impression 32. 

19.  Mesopleurae  with  a  crenulate  or  foveolate  impression  below  the  middle 20. 

Mesopleural  impression  smooth  or  absent 28. 

20.  Mandibles  and  clypeus  fitting  dose  together,  without  a  distinct  opening  be- 

tween   '. 27. 

Mandibles  and  clypeus  separated  by  a  distinct  opening 21. 

21.  Median  impression  on  the  mesoscutum  slit-like,  extending  to  or  beyond  tJie 

middle  of  the  mesoscutum;  jrellowLdi  species 22. 

Median  impression  on  the  mesoscutum  not  extending  forward  to  the  middle  of 
the  mesoscutum;  (blackish  species  except  aruutrephae) 23. 

22.  Forewing  from  its  base  to  apex  of  stigma  fuscous;  ovipositor  nearly  half  as  long 

as  the  abdomen fuseipennis,  new  species. 

Forewing  not  fuscous;  ovipositor  short canaliculattUf  new  species. 

23.  Ovipositor  nearly  half  as  long  as  the  abdomen;  body  color  uniformly  stramine- 

ous  anaatrephae  Viereck 

Ovipositor  scarcely  exserted;  not  uniformly  stramineous 24. 

24.  Head,  except  a  spot  surrounding  the  ocelli,  yellow;  antennae  inserted  about  the 

middle  of  the  eyes provancheri  Dalle  Tone. 

Head  blackish ;  antennae  inserted  a  little  above  the  middle  of  the  eyes 25. 

25.  General  color  piceo-sucdneus,  the  head  above,  dorsum  of  the  mesothorax,  and 

apex  of  abdomen  brownish  or  piceus;  length  about  2  mm.. 8Uocineus  Gahan. 
Head  and  thorax  polished  black 26. 

26.  Abdomen  except  the  first  teigite  yellow hrunneiventri$  Creason. 

Abdomen  except  the  second  teigite  black dnetus  Provancher. 

^  27.  Mandibles  with  a  distinct  tooth  on  the  ventral  margin  near  the  base. 

TnandibulariSf  new  species. 
Ventral  maigin  of  the  mandibles  without  a  distinct  tooth tUtiJienn$  Gahan. 

28.  Mandibles  with  a  distinct  notch  or  tooth  on  the  ventral  maigin  near  the  base. .  29. 
Ventral  margin  of  the  mandibles  without  a  notch  or  tooth  at  base 31. 

29.  Propodeum  not  coarsely  rugose,  more  or  less  shining;  stigma  long  and  narrow; 

median  impression  on  the  mesonotum  very  sLi^t,  almost  obsolete;  first  teigite 
nearly  twice  as  long  as  broad  and  distinctly  striate;  first  absdasa  of  radius  rather 
long amplus  Ashmead. 

Propodeum  rather  coarsely  rugose;  stigma  subtriangular;  median  impression  on 

the  mesonotum  deep  and  distinct 30. 

80.  Length  3.5  mm hanniger  Viereck. 

Length  2.75  mm .foenteriy  new  species. 

31.  Sides  of  the  thorax  and  more  or  less  of  the  dorsum  brown  or  castaneous;  tegument 

surrounding  the  median  impression  on  the  mesoscutum  rugulose. 

niffrocaaUmeoua  Viereck. 
Thorax  wholly  black;  mesoecutum  wholly  smooth oolaraderma,  new  species. 

32.  Recurrent  nervure  joining  the  first  cubital  cell;  mesoscutum  conspicuously  hairy 

all  over 33, 

Recurrent  nervure  interstitial  or  joining  the  second  cubital  cell;  mesoecutum 
not  conspicuously  hairy 34, 
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33.  Propodeum  with  a  median  longitudinl  carina;  meaopleurae  above  the  crenate 

im|»eflBion  anooth rufoeineluMj  new  species. 

IVopodeiun  without  a  median  carina;  meaopleune  above  the  crenate  impreflsion 
distinctly    reticulated a^neo/if,  new  species. 

34.  Hesopleural  imiMreasion  crenate  or  foveolate 35. 

Mesopleuial  impression  anooth 43. 

35.  Head  above,  sides  of  th<»aZ|  and  propodeum  dark  castaneous;  face  ydlowish; 

piopodeum  nearly  smooth;  antennae  24-jointed  in  the  male  type. 

tibialu  Ashmead. 

Head  differently  colored;  thorax  either  wholly  black  or  wholly  pale  yellow; 

pn^xxleum  usually  rugose  though  not  always 36. 

36.  Uniformly  pale  yellow  Bpedes 42. 

Black  species,  the  head  and  abdomen  scmietimes  marked  with  yellowish 37. 

37.  Head  with  the  face  and  orbits,  at  least,  yellow 38. 

Head  black  or  with  only  the  lower  part  of  face  yellowish 39. 

38.  Mandibles  fitting  close  to  the  dypeus;  mesoi^leural  im^Nression  only  di^tly 

rugulose ItUeieepiViereck. 

Mandibles  and  dypeus  separated  by  a  distinct  opening;  mesopleural  impression 
strongly  crenate aberrans'Vieieck. 

39.  Length  about  two  and  one-half  milllmetas;  propodeum  rugose  all  over;  antennae 

29-jointed  in  the  type unifa$ciatuM  Ashmead. 

Length  about  one  and  one-half  millimetefs;  propodeum  not  entirely  rugose,  more 
or  less  shining,  and  indistinctly  sculptured  or  smooth 40. 

40.  Second  abscissa  of  radius  more  than  twice  as  long  as  the  first  transverse  cubitus; 

propodeum  smooth;  firat  t^^ite  nearly  smooth  and  dark  red  or  piceus  in  color; 

second  teigite  piceus numtentM  Ashmead. 

Second  abscissa  of  radius  distinctly  less  than  twice  as  long  as  the  first  transverse 
cubitus;  propodeum  not  whoUy  smooth -. ..  41. 

41.  First  teigite  granulariy  sculptured  and  pale  yellow;  second  terglte  also  pale 

yellowish dimidiatui  Ashmead. 

First  tergite  not  granulariy  sculptured,  black;  second  teigite  blackish. 

tantiUm  Ashmead. 

42.  Face  practically  smooth;  recurrent  nervure  interstitial;  antennae  in  the  female 

type  29^Jointed irUentUialii  Ashmead. 

Face  mgulose;  recurrent  nervure  joining  the  lower  angle  of  the  second  cubital  cell; 
antennae  in  the  female  type  24-jointed imularis  Ajshmead. 

43.  Mandibles  with  a  distinct  notch  or  tooth  on  the  ventral  margin  near  the  base; 

radial  cell  short  and  broad,  terminating  much  before  the  extreme  wing-apex. 

ekr^omi,  new  species. 

Mandibles  without  a  tooth  or  notch  on  the  ventral  margin ;  radial  cell  terminating 

only  a  littie  above  the  extreme  wing-apex 44. 

44.  Color  testaceous  or  stramineous 46. 

Cote  black 46. 

45.  Propodeum  polished,  smooth ecmmodus,  new  species. 

Ph>i)odeum  opaque,  rugoee diaiUUae  Ashmead. 

46.  Propodeum  and  first  tergite  smooth;  mesopleural  impression  absent  on  nearly  so; 

legs  fuscous,  their  coxae  blackish brunnpet  Gahan. 

Ptopodeum  mgulose  laterally  and  posteriorly;  mesopleural  impression  present 
but  smooth;  legs  including  coxae  pale aritfw  Gahan. 

47.  Fbce  gnmularly  mgulose;  malar  space  distinctly  longer  than  the  width  of  a  man- 

dible at  base scrfwm  Ashmead. 

Face  not  granulariy  mgulose;  malar  space  not  distinctly  longer  than  the  base 
of  mandible 48 . 
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48.  Ovipoflitor  about  half  as  long  as  the  abdomen;  two  diveiging  fuixows  on  the  second 
teigite  prolonged  nearly  to  the  suturif  onn  articulation . .  mdanocephahja  Aahmead. 
Ovipositor  concealed  or  very  short;  diveiging  furrows  on  the  second  teigite  im- 
pressed only  at  the  base  of  the  teigite .' 49. 

40.  Thorax  depressed,  flattened  above,  wider  between  the  wings  than  high  dorso- 
ventrally;  coalesced  second  and  third  teigites  granularly  sculptured  from  base 

to  ai>ex itriativerUru,  new  species. 

Thorax  not  depressed  nor  flattened  above,  not  broader  between  the  wings  than 
hig^;  coalesced  second  and  third  teigites  sculptured  before  the  suturiforaci 
articulation  and  either  smooth  or  sculptured  behind 60. 

50.  Coalesced  second  and  third  tergites  sculptured  from  base  to  apex,  or  at  least 

beyond  the  suturif orm  articulation;  propodetun  smooth  or  very  finely  nigu- 

lose 61. 

Coalesced  second  and  third  teigites  smooth  beyond  the  suturiform  articulation; 
propodeum  rugose  all  over 53. 

51.  Ftopodemn  smooth  and  polished;  second  teigite  black  or  blackish. 

suturcdis  Gthasi. 

Propodeum  finely  rugulose  at  least  laterally  and  posteriorly;  second  teigite  yel« 

lowiah 52. 

52.  Propodeum  opaque,  granularly  punctate  all  over;  coalesced  second  and  third 

teigites  wholly  reddish  stramineous,  following  segments  only  slightly  darker; 

pleurae  and  propodeum  reddish gracUlanaef  new  species. 

Ptopodeum  finely  punctate  laterally  and  posteriorly,  inore  or  less  shining  above; 
first  teigite  blackish;  coalesced  second  and  third  tergites  beyond  the  suturiform 
articulation  black  as  are  the  following  teigites;  propodetun  and  pleurae  black. 

nanus  Provancher. 

53.  Mandibles  with  the  ventral  margin  complete;  mesopleural  impression  crenulate. 

otcinidis  Aahmead. 
Mandibles  with  a  deep  notch  or  tooth  on  the  ventral  maigin  near  the  base;  meso- 
pleural impreesion  smooth amencanu$t  new  species. 

OPIUS  SBCtJllDUS  Vlflrack. 

Diachama  teeunda  Vibreck,  Trans.  Kansas  Acad.  Sci.,  vol.  19, 1906,  p.  272. 

The  type  of  this  species  has  not  been  seen  by  the  writer  and  it 
may  prove  not  to  be  an  Opiine.  The  striate  mesopleurae  and  the 
wrinkled  abdominal  tergites  apparently  distinguish  it  from  any  other 
species  in  our  fauna. 

HabUat. — ^Kansas. 

Hast. — ^Unknown. 

OFIUS  APPALACmCOLUS  Vlenck. 

Diaehatma  appalaekicola  Vibbbck,  Trans.  Kansas  Acad.  Sci.,  vol.  19, 1905,  p.  273. 

Type  in  the  Snow  collection  and  not  examined.  Apparently  differs 
from  all  other  species  in  the  granularly  sculptured  dorsum  of  the 
thorax. 

HdbUai. — ^Kansas. 

Hast. — ^Unknown, 
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OPIU8  KBJjnm  atv 

Female. — ^Length  3  mm.  Antemiae  longer  than  the  body,  43- 
jointed  in  the  type,  the  first  flagellar  joint  about  equal  to  the  scape; 
head  transTerse,  the  vertex  smooth  and  shining;  frons  smooth  and 
bare  medially  but  with  a  few  obscure  punctures  and  fine  hairs  toward 
tiie  eye  margins ;  eyes  broadly  elliptical,  very  slightly  narrowed  below 
and  wider  than  the  posterior  orbits;  face  below  antennae  punctate 
and  hairy  with  a  slight  median  ridge  which  terminates  some  distance 
above  the  dypeus;  dypeus  pimctate,  about  twice  as  wide  as  long 
down  the  middle,  fitting  dose  to  the  mandibles,  its  anterior  margin 
rounded.  Thorax  sparsdy  pubescent,  the  hairs  thickest  on  the 
propodeum  and  meeostemum;  mesoscutmn  polished,  trilobed,  the 
parapsidal  grooves  nearly  complete  to  the  mecUan  sUt-like  impression 
in  front  of  the  scutellum;  meeopleurae  with  an  impressed  crenate  area 
bdow,  otherwise  mostly  smooth;  propodeum  irr^ularly  rugose. 
Wings Ly aline;  stigma  broad,  the  radius  arising  from  about  the  middle 
of  stigma  and  attaining  the  wing  margin  above  the  extreme  wing- 
apex  about  the  length  of  the  second  transverse  cubitus;  first  abscissa 
of  cubitus  shorter  than  half  the  width  of  stigma,  second  abscissa  about 
equaling  the  first  transverse  cubitus;  recurrent  nervure  interstitial; 
posterior  wing  with  a  distinct  postnervellus,  Abdomen  ovate,  a 
little  longer  than  the  thorax;  first  tergite  striate  with  strong  lateral 
and  sublateral  carinae;  second  tergite  smooth  laterally  but  with  the 
median  area  strongly  striate  from  the  base  to  the  subobsolete  suturi- 
form  articulation,  third  and  following  tergites  smooth;  ovipositor 
exserted  the  length  of  the  body;  eyes,  ocelli,  flagellum,  and  ovipositor 
sheaths  black;  apical  two-thirds  of  the  posterior  tibiae,  their  tarsi, 
the  apical  joint  of  the  median  and  anterior  tarsi,  and  the  wing  veins 
and  stigma  dark  brown;  remainder  of  the  body  reddish  stramineous. 

Type4ocdlity. — ^Mount  Washington,  New  Hampshire. 

Type.— Chi.  No.  19356,  U.S.N.M. 

Described  from  one  specimen.  Ashmead's  manuscript  name  is 
adopted. 

OPinS  CRAWfOSDI  Vierack. 

Diaduuma  crawfardi  Vusbeck,  Proc.  XT.  S.  Nat.  Mus.,  vol.  40, 1911,  p.  18L 
Diadiaima  crawfofdi  Kxtun  and  Picado,  Bull.  Sd.  France  at  Belg.,  1013,  voL  47, 
No.  2,  p.  203,  pi.  1. 

This  is  a  large  yellowish  species  easily  distinguished  from  all  others 
by  the  characters  given  in  the  table  of  species.  There  can  be  no 
doubt  of  the  synonymy  of  the  Keilin  and  Picado  species  with  that 
of  Yiereck.  The  figure  given  by  the  former  establishes  the  identity 
beyond  question. 

Habitat. — Mexico. 

Hoit. — Anaetrepha  striata. 
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OFtOB  BAXtOWXEUS  i 

Plato  S5,  figB.  la,  16. 

Phaedrotoma  rnngwnea  Ashmbad,  Proc.  U.  S.  Nat.  Mus.,  1888,  p.  655. 
OjnuB  $angtnn£a  (Aflhmead)  Mabhwali.,  Tnns.  Ent.  Soc.  Lond.,  1881,  p.  47. 
Phaedroioma  9anguinea  Ashm bad,  Insect  life,  vol.  5,  p.  135. 

Habitat. — ^District  of  Columbia  and  MiasouiL 
Host. — TrypeUi  electa. 

OFIUS  KUXAXSim  A^kmmtL 
DenMOiUma  huhikenH  Abhkbad,  Fkoc.  Wash.  Acad.  ScL^  voL  4, 1802,  p.  251. 
HahiUU.—AlaskA. 
Host. — ^Unknown. 

OFIUa  IHDOTATU8  VltlMk. 

Bioitem  indo(aiu$  VnaacK,  Tiana.  Kansas  Acad.  8cL,  vol.  19, 1906,  p.  273. 

This  species  has  not  been  recognized  and  it  can  not  be  8q>«rat6d 
from  the  foregoing  species  by  the  original  description. 
HabUaJt. — ^Kansas. 
Host. — ^Unknown. 

OHUft  POIim  Pitwuidiir. 

Plate  35,  fig.  5. 

Opiia  polttiM  Pbovanghbb,  Nat,  Ganad.,  vol.  14, 1883,  p.  16. 
0piu9  polUui  Pbovanchbb,  Faun.  Canad.  Hymenop.,  1883,  p.  804. 
Hedyhit  polUus  Pbovanchbb,  Add.  Faun.  Canad.  Hymenop.,  1888,  p.  881. 

Very  similar  to  arUhomyiae  but  differing  in  the  characters  made 
use  of  in  the  table  of  species. 
Habitat. — Canada  and  New  York. 
Host. — ^Unknown. 

OHPa  AHTHOMTIAB  iianiMi 

Pkted5,ilg.6. 

Opiut  anthomyiae  Ashmbad,  Ploc.  U.  8.  Nat  Mus.,  1888,  p.  654. 

Habitat. — ^Michigan. 

Hoet. — ^A  dipterous  leaf-miner  in  dock. 


OPIU8  rOVBQLATUS  i 
Plato  35,  fig.  3. 
Opiuifaveolatiu  Ashmbad,  Proc.  U.  S.  Nat.  Hus.,  1888,  p.  6M. 

A  series  of  specimens  of  this  species  have  bera  reared  by  the  writer 
at  CoU^e  Fark|  Maryland,  from  leaves  of  Chenopodiutn  aXbum^  mined 
by  Pegomyia^  sp. 

Habitat. — ^Maryland  and  Iowa. 

HaH. — Pegomyia,  sp. 
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09tUB  WWBRVQOXXUS9  mm 

Female. — ^Length  2  mm.  Antenna  longer  than  the  body,  34- 
jointed  in  the  type,  the  fiist  joint  of  the  flagellum  about  equal  to  the 
scape,  joints  toward  the  apex  only  a  little  longer  than  wide;  head 
tranairerBe;  eyes  elliptical,  very  slightly  narrowed  ventrally,  wider 
than  the  posterior  orbits;  vertex  and  frons  polished,  very  sparsdy 
hairy;  face  below  antennae  hairy,  with  sparse  obscure  punctures  and 
a  distinct  median  ridge  from  the  antennal  line  to  the  dypeus;  dypeus 
short,  transverse,  its  anterior  margin  somewhat  concave,  leaving  a 
wide  opening  between  it  and  the  mandibles.  Thorax  smooth, 
sparsely  hairy,  the  hairs  thickest  on  tbe  propodeum  and  mesostemum; 
mesoscutum  trilobed,  the  parapsidal  grooves  obsolete  on  the  posterior 
haU,  a  deep  dimple-like  fovea  medially  just  in  front  of  the  scutellum; 
scuteDum  smooth;  mesopleurae  with  a  crenulate  impression;  pro- 
podeum rugose.  Stigma  of  the  forewing  broad  and  triangular,  the 
radius  arising  from  about  the  middle;  first  radial  abscissa  about  one- 
third  as  long  as  the  stigma  is  wide;  second  abscissa  very  slightly 
longer  than  the  first  transverse  cubitus;  radial  cell  short,  terminating 
above  the  extreme  wing-apex  a  distance  about  equal  to  the  combined 
first  and  second  abscissae  of  radius;  second  cubital  cell  narrowed 
outwardly;  recurrent  nervure  joining  the  second  cubital  cell  close 
to  the  basal  nervure.  Abdomen  ovate,  not  longer  than  the  thorax, 
its  first  tergite  slightly  longer  than  broad,  with  sublateral  carinae 
from  base  to  apex,  the  posterior  half  of  the  tei^te  between  the 
carinae  rugulose;  s^ments  beyond  the  first  smooth;  ovipositor 
exserted  about  one  and  one-half  times  the  length  of  the  abdomen. 
Eyes,  spot  enclosed  by  the  oceUi,  and  the  flagellum  black;  scape  and 
pedicel  brown;  posterior  tibiae  except  basaUy,  all  of  the  posterior 
tarsi  and  the  terminal  joint  of  the  median  and  anterior  tarsi  brownish; 
wing  veins  and  stigma  yellowish-brown;  ovipositor  sheaths  blackish; 
remainder  of  the  body  stramineous. 

Male. — Ant^mae  thirty-nine  jointed  in  the  type;  abdomen  brown- 
ish on  the  dorsum  and  not  so  broad  as  in  the  female;  otherwise 
essentially  like  the  female. 

Type.— Ce^t.  No.  19357,  U.S.N.M. 

Described  from  a  female  and  a  male  in  the  United  States  National 
Museum,  bearing  the  number  18814,  which  is  an  accession  number  of 
the  Illinois  State  Laboratory  of  Natural  History.  Mr.  C.  A.  Hart,  of 
the  latter  institution,  kindly  furnished  the  following  information  from 
their  records :  ''Taken  in  sweepings  along  the  shores  of  Lake  Geneva, 
in  Wisconsin,  August  31,  1892." 
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OPIU8  VLAVICBPS»  new  ipedM. 

FemdU. — ^Length  4.25  mm.  Head  transverse,  a  little  wider  than 
the  thorax;  face  slightly  hairy  and  indistinctly  pimctate,  with  a 
median  ridge;  clypens  truncate  anteriorly,  a  little  more  than  three 
times  as  wide  as  long  down  the  middle  and  distinctly  separated  from 
the  mandihles  by  a  transverse  opening;  malar  space  slightly  longer 
than  the  width  of  a  mandible  at  base;  eyes  protruding  and  nearly 
circular;  occipital  carina  strongly  developed  at  sides  of  the  head, 
absent  behind  the  vertex;  ocell-ocular  line  more  than  three  times  the 
diameter  of  an  ocellus;  mesoscutmn  polished,  without  a  median 
impression  posteriorly,  the  parapsidal  grooves  effaced  except  at  the 
extreme  anterior  lateral  angles;  scutellum  smooth;  mesopleural  im- 
pression broadly  ovate  and  distinctly  crenate;  propodeum  coarsely 
rugose;  wings  hyaline,  the  stigma  broadly  lanceolate;  recurrent  ner- 
vure  joining  the  second  cubital  cell  some  distance  below  the  basal 
nervure;  jSrst  radial  abscissa  shorter  than  half  the  width  of  stigma, 
second  abscissa  slightly  more  than  one  and  one-half  times  the  length 
of  the  jSrst  transverse  cubitus;  radial  cell  long  and  terminating  some- 
what above  the  extreme  wing-apex.  Abdomen  long-ovate,  its  first 
tergite  not  much  longer  than  broad  and  coarsely  longitudinally 
striate,  with  strong  sublateral  carinae  originating  near  the  lateral  basfd 
angles  and  curved  inward;  suturiform  articulation  evident,  second 
tergite  striate,  broad  lateral  margins  of  the  second  tergite  and  the 
third  and  following  tergites  smooth;  ovipositor  exserted  nearly  the 
length  of  the  abdomen.  Head  except  eyes,  a  spot  enclosed  by  the 
oceUi,  and  the  apices  of  mandibles  stramineous;  scape  stramineous; 
fiagellum  black;  thorax  and  dorsum  of  abdomen  black,  the  venter 
of  abdomen  yellowish;  legs  including  coxae  pale  stramineous;  wing 
veins  and  stigma  dark  brown. 

Type.— Ceit.  No.  19358,  U.S.N.M. 

One  female  specimen  labelled  Iowa  Exp.  Sta.,  Accession  Catalog 
716.  Mr.  J.  E.  Guthrie,  of  the  Iowa  Agricultural  College,  informs  me 
that  under  the  above  accession  number  appears  the  following  data: 
''Taken  at  Ames,  la.,  by  C.  P.  Gillette,  July  4,  1890,  sweeping  in 
fields  and  woods." 

OPIUS  VTRRRCKT,  new  tpedat. 
Plate  34,  fig.  2. 

Female. — ^Length  4.5  mm.  Head  transverse,  narrow  antero-pos- 
teriorly,  the  posterior  orbits  above  narrow  and  sloping;  eyes  very 
large;  face  smooth  with  a  median  ridge  from  the  antennae  to  the 
clypeus;  clypeus  smooth,  nearly  four  times  as  broad  as  long  down  the 
middle,  separated  from  the  mandibles  by  a  broad  opening;  antennae 
broken;  mesoscutum  and  scuteUima  smooth,  polished,  the  parapsidal 
grooves  deeply  impressed  anteriorly,  becoming  indistinct  on  the  disk 
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of  the  mesoscutum;  meBopIeurae  smooth  with  an  impressed  oval  area 
below  the  middle  which  is  not  strongly  crenulate;  propodeum  rugose 
with  a  transverse  carinate  line  a  short  distance  from  the  base  and  a 
median  longitudinal  carina  before  it  to  the  base;  the  area  behind  the 
transverse  carina  is  rogose  mediaUy  with  a  large,  shallow^  subquad- 
rate  pit,  smooth  within,  at  each  lateral  posterior  angle;  metaplenrae 
smooth  with  three  more  or  less  well  defined  large  pits  along  the  upper 
margin;  stigma  of  the  forewing  broad,  the  radius  arising  a  little  before 
its  middle;  second  abscissa  of  radius  about  one  and  one-half  times 
the  length  of  the  first  transverse  cubitus;  first  abscissa  of  radius  less 
than  the  width  of  stigma;  third  abscissa  curving  slightly  into  the 
radial  cell  and  attaining  the  wing  margin  only  slightly  above  the 
extreme  wing-apex;  abdomen  ovate,  about  as  long  as  the  thorax,  its 
first  tergite  smooth  with  strong  sublateral  carinae  from  base  to  apex, 
and  a  median  carina  from  about  the  middle  to  the  apex;  following 
tergites  polished;  ovipositor  two-thirds  the  length  of  the  abdomen. 
Head  black,  the  dypeus  and  mandibles  tinged  with  reddish;  antennae 
black;  thorax  and  abdomen  dark  stramineous;  wings  fuscous,  the 
veins  and  stigma  nearly  black;  all  coxae  and  the  posterior  femorae 
concolorous  with  the  thorax,  rest  of  the  1^  dark  reddish-brown. 

Type4ocdiUy. — Cuemavaca,  Mexico. 

Type.— CAi.  No.  19359,  U.S.N.M. 

Described  from  one  specimen  labeled  U.  S.  Dept.  Agri.,  No.  2089. 
This  specimen  was  sent  to  the  Department  of  Agriculture  by  Mr. 
Koebele  along  with  a  lot  of  (Diac/uisnui)  0piu8  crawfardi  and  is  pos- 
sibly a  parasite  of  Anastrepha  striata. 

OFIVS  BRUHHSTEARSIS*  atv  iftdit. 

Femaie. — ^Length  5  mm.  Head  transverse,  polished,  the  face  im:- 
punctate  or  nearly  so,  the  clypeus  with  some  large  punctures;  face 
with  a  strong  median  ridge;  posterior  orbits  nearly  as  wide  as  the 
eyes;  mandibles  and  clypeus  hardly  separated,  the  latter  about  two 
and  one-half  times  as  broad  as  long  down  the  middle;  malar  space 
about  equal  to  the  width  of  a  mandible  at  base;  ocell-ocular  line 
more  than  three  times  the  diameter  of  an  ocellus;  thorax  smooth 
and  polished,  the  parapsidal  grooves  nearly  obsolete  on  the  posterior 
half  of  the  mesoscutum,  which  is  without  a  median  impression  in 
front  of  the  scuteUum;  mesopleural  impression  smooth;  propodeum 
rugose  laterally,  nearly  smooth  medially;  metapleurae  smooth;  first 
abdominal  tergite  slightly  longer  than  broad,  rugoso-pimctate  be- 
tween the  sublateral  carinae,  nearly  smooth  along  the  lateral  mar- 
gins; following  tergites  smooth;  ovipositor  about  as  long  as  the 
abdomen.  Wings  slightly  infuscated  on  the  basal  half;  stigma  long 
and  not  broad;  first  abscissa  of  radius  about  equal  to  half  the  width 
of  stigma,  second  abscissa  one  and  one-half  times  the  length  of  the 
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first  tranverse  cubitus.  Eyes,  ocelli,  apices  of  mandibles,  and  an- 
tennae black;  wing  veins  and  stigma  dark  brown;  all  tarsi  and  the 
hind  tibiae  dark  brown;  remainder  of  body  reddish  stramineous. 

Type.— Cat.  No.  19360,  U.S.N.M. 

Described  from  a  single  specimen  labeled  Ames,  Iowa,  without 
further  data. 

OFIUS  GSASSICBPS*  IMW  i 


Plate  84,  fig.  3;  plate  35,  fig.  2. 

Female. — ^Length  3.5  nun.  Head  transverse,  smooth,  more  than 
usually  thick  antero-posteriorly;  posterior  orbits  broad  and  only 
slightly  receding,  not  as  broad  as  the  eyes;  face  impimctate  or  nearly 
so,  the  median  ridge  very  sUght  and  not  reaching  to  the  dypeus; 
eyes  short  oval;  malar  space  equal  to  about  two-thirds  the  width  of 
a  mandible  at  base;  clypeus  about  three  times  as  wide  as  long  down 
the  middle,  the  anterior  margin  rounded;  opening  between  mandibles 
and  clypeus  broad;  antennae  43-jointed,  the  first  flagellar  joint  about 
three  times  as  long  as  thick  and  scarcely  longer  than  the  second;  ocell- 
ocular  line  equal  to  nearly  three  times  the  diameter  of  an  ocellus ;  thorax 
smooth;  parapsidal  grooves  effaced  except  at  the  lateral  anterior  angles 
of  the  mesoscutiun;  mesopleurae,  smooth  without  an  impression  below 
the  middle ;  propodeum  rugose.  Forewing  with  the  first  radial  abscissa 
equal  to  about  half  the  width  of  stigma,  the  second  abscissa  more  than 
one  and  one-half  times  the  length  of  the  first  transverse  cubitus;  re* 
current  nervure  interstitial;  second  cubical  cell  much  narrower  at 
apex  than  at  base;  stigma  not  broad.  First  abdominal  tergite  rugose, 
the  following  s^ments  smooth;  ovipositor  exserted  a  Utile  less  than 
half  the  length  of  the  abdomen.  Head  and  thorax  black,  mandibles 
rufous  with  their  apices  black;  scape  rufous,  flagellum  black;  sides  of 
prothorax,  l^s  including  coxae,  and  the  whole  abdomen  rufo-strami- 
neous;  ovipositor  sheaths  black;  wings  hyaline,  veins  and  stigma 
dark  brown. 

Tjfpe-locdlity. — Colorado. 

Type.— CB,t.  No.  19361,  U.S.N.M. 

Two  specimens  without  further  data. 

OPIUS  A8HMXADI  IMto  Tofm. 

Opiui  imMdieornU  Ashmiad,  Joum.  linn.  Soc.  Lond.  Zool.,  vol.  25, 13d4,  p.  1S6 

(not  Thomaon). 
Opiut  ashmeadii  Djllle  Torrx,  Catalog.  Hymenop.,  vol.  4, 1S96,  p.  59. 
HoWfarf.— St.  Vincent. 
Hoet. — ^Unknown. 

OPIUS  cmcTicoiaas*  atw  i 


Fefnale. — Length  2.3  mm.  Head  a  little  more  than  twice  as  wide 
as  long  antero-posteriorly,  smooth  except  the  face,  which  is  faintly 
wrinUed;  face  with  a  sharp  median  ridge;   postcdor  orbits  aboat 
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half  the  width  of  the  eye;   oceU-ocular  line  about  three  times  the 

(Uameter  of  an  ocellus;  dypeus  about  twice  as  broad  as  long  down 

the  middle  and  separated  from  the  mandibles  by  a  narrow  trans- 

yeroe  opening;  malar  space  about  equal  to  the  width  of  a  mandible 

at  base;  antennae  24-jointed  in  the  type,  the  first  flagellar  joint 

about  fiye  times  as  long  as  thick  and  distinctly  longer  than  the 

second;  thorax  smooth,  the  par^)6idal  grooves  complete  and  deeply 

impressed  throu^out;    mesopleural  furrow  crenate;    propodeum 

rugose;  stigma  of  the  forewing  broadly  lanceolate;  recurrent  nervure 

interstitial;  first  abscissa  of  radius  equal  to  about  half  the  width  of 

stigma;  second  abscissa  a  little  more  than  one  and  one-half  times 

the  first  transverse  cubitus;   radial  cell  extending  to  the  extreme 

*,         apex  of  wing.    First  abdominal  tergite  about  one  and  one-ha^f 

|.        tames  as  long  as  broad,  broadening  from  base  to  apex  and  finely 

r        longitudinally  striate;    following  tergites  smooth;    ovipositor  very 

^        slij^tly  exs^rted.    Antennal  joints  beyond  the  fourteenth  except 

>-.        the  two  apical  ones  white,  scape  testaceous,  rest  of  the  antennae 

1         brown;   mandibles,  palpi,  and  dypeus  pale  yellowish;  face  piceus; 

L  remainder  of  the  head  black;  thorax  black;  1^,  including  coxae, 

J  pale  stramineous;  wings  hyaline,  veins  and  stigma  pale  brownish; 

f         abdomen  mostly  black,  the  second  tergite  stained  with  yellowish. 

Type4ocdliiy. — Oswego,  New  York. 

Type.— €at.  No.  19362,  U.aN.M. 

Described  from  one  specimen. 

OPIUS  rUSClPJUmiS^  atwppocitt. 

Female. — ^Length  3  mm.  Head  strongly  transverse,  mostly 
onooth,  the  face  below  antennae  sparsely  punctate,  with  a  dbtinct 
median  ridge;  dypeus  punctate,  with  the  anterior  margin  nearly 
straight,  about  four  times  as  broad  as  long  down  the  middle  and 
seEparated  from  the  mandibles  by  a  transverse  opening;  malar  space 
shorter  than  the  width  of  a  mandible  at  base;  posterior  orbits  about 
two-thirds  the  width  of  the  eye;  oceU-ocular  line  equal  to  nearly 
four  times  the  diameter  of  an  ocellus;  antennsB  38-jointed  in  the 
type,  inserted  a  little  above  the  middle  of  the  eyes,  the  joints  unusu- 
ally short,  first  flagellar  joint  a  little  more  than  twice  as  long  as 
broad,  those  in  the  middle  scarcdy  longer  than  thick.  Thorax 
smooth;  median  impression  of  the  mesoscutum  slit  like  and  extend- 
ing two-thirds  its  length,  parapsidal  grooves  deep  anteriorly,  but 
effaced  before  joining  the  median  impression;  mesopleural  impres- 
sion strongly  orenate ;  propodeum  rugose,  with  a  more  or  less  distinct 
irregular  transverse  raised  line  before  the  middle;  first  abscissa  of 
radius  equal  to  about  two-thirds  the  width  of  stigma,  which  is  broad; 
second  abscissa  of  radius  about  one  and  one-third  times  the  length 
of  the  first  transverse  cubitus;   radial  cell  terminating  somewhat 
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above  the  extreme  wing  apex.  Abdomen  ovate;  first  tergite  a  little 
longer  than  broad  and  scarcely  narrowed  at  base,  with  distinct 
sublateral  carina  and  a  slight  median  carina  on  the  posterior  half, 
the  space  between  the  sublateral  carina  elevated  and  rugose,  the 
lateral  margins  of  segment  nearly  smooth;  tergites  beyond  the  first 
smooth;  ovipositor  one-third  the  length  of  the  abdomen.  General 
color  reddish  stramineous;  eyes,  ocelli,  antennae  except  scape,  and 
ovipositor  sheaths  black;  scape,  apices  of  mandibles,  and  apical 
joint  of  all  tarsi  brownish;  wings  to  or  a  little  beyond  the  apex  of 
stigma  fuscous,  hyaline  at  apex. 

MdU. — ^Elssentially  like  the  female. 

Type-hccUity. — Carlinville,  Illinois. 

Type.— Cat.  No.  19363  U.S.N.M. 

The  allotype  is  labeled  Champaign,  Illinois,  and  a  paratype  female 
Roslyn,  Virginia.  Host  unknown.  Ashmead's  manuscript  name  is 
applied  to  the  species.    The  type  was  collected  by  Chas.  Robertson. 

OPIUS  CAlff AUGULATUS,  ww  ■piriw. 

Female. — ^Length,  2.5  mm.  Head  strongly  transverse,  mostly 
smooth;  frons  faintly  ptmctate  laterally  and  the  face  more  distinctly 
so,  the  latter  with  a  strong  median  ridge;  dypeus  nearly  four  times  as 
broad  as  long  down  the  middle,  with  rather  coarse  sparse  punctures,  its 
anterior  margin  straight  and  separated  from  the  mandibles  by  a  rather 
broad  opening;  malar  space  equal  to  about  two-thirds  the  width  of  a 
mandible  at  base;  posterior  orbits  half  the  width  of  the  eyes  and  dis- 
tinctly receding;  ocellocular  line  about  three  times  the  diameter  of  an 
ocellus;  antennae  inserted  slightly  above  the  middle  of  the  eyes,  32- 
jointed  in  the  type,  the  first  flagellar  joint  about  twice  as  long  as  thick, 
following  joints  shortening  gradually;  mesoscutuutn  smooth,  the 
median  impression  slitlike  and  extending  forward  to  the  middle  of 
the  mesoscutimi,  parapsidal  grooves  deeply  impressed  anteriorly  but 
effaced  on  the  posterior  two-thirds;  mesopleural  impression  deeply 
crenulate;  propodeum  rugose  with  a  transverse  irregular  raised  line  or 
carina  near  the  base;  stigma  of  the  forewing  broad;  first  abscissa  of 
radius  equal  to  about  half  the  width  of  stigma;  second  abscissa  equal 
to  about  one  and  one-half  times  the  first  transverse  cubitus;  radial 
cell  terminating  slightly  above  the  extreme  wing  apex;  abdomen 
short,  ovate;  first  tergite  slightly  longer  than  broad  and  a  little  wider 
at  apex  than  at  base,  with  a  median  carina  on  the  apical  half  and 
with  sublateral  carinae,  the  space  between  the  sublateral  carinae 
elevated  and  rugulose,  laterad  of  these  carinae  smooth;  following 
tergites  smooth;  ovipositor  slightly  exserted.  Eyes,  antennae,  most 
of  the  pro-  and  mesopleurae  and  the  propodeum  black;  head,  dorsum 
of  the  thorax,  the  first  tergite,  and  the  legs  reddish  testaceous; 
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tergites  beyond  the  first  paler;  ovipositor  sheaths  black;  wings 
hjaline. 

TypeAocalAty. — CoU^e  Park,  Maryland. 

Type.-Cat.  No.  19364  U.S.N.M. 

One  specimen,  collected  by  the  writer,  July  11,  1911.  Very 
similar  Ui  fu8cifenni8  except  for  the  hyaline  wings. 

OPIUS  ARASTHSPHAB  Vkcwk. 

Plate  35,  fig.  4. 

Ofixu  (  UUU9)  anattrephae  VnBSCX,  Proc.  U.  8.  Nat.  Mus.,  voL  44, 1913,  p.  663. 

HabiUU. — ^Porto  Rico. 
Host. — Anastrepha,  9p. 

OPIUS  PROVAHCRBRI  Dalto  IWre. 

Opiuaruficepi  Proyancbbb,  Add.  Faun.  Can.  Hym.,  1886,  p.  124  (not  WesmaelX 
Opiua  provanthai  Dallb  Torre,  Cat  Hym.,  vol.  4, 1898,  p.  64. 

HahiUU. — Canada  and  New  York. 
Host. — Unknown. 

OPIUS  SUCCmSUS  Othan. 

Opiui  tuccineui  Gaban,  Can.  Ent,  voL  45, 1913,  p.  149;  Joozn.  Agn.  Raseaidi, 
IT.  8.  Dq;>t.  of  Agr.,  vol.  2, 1914,  pi.  4,  fig.  3. 

Habitat. — ^Indiana  and  Illinois. 
Host. — Agromyza  parvieomis. 

OPIUS  BRUJJIICIVmTAUS  Cf anno. 

Opiua  brunneiventna  Crbsson,  Trans  Amer.  Ent.  8oc.,  vol.  4, 1872,  p.  178. 
7  Opma  bnmneiventria  (Creason)  Provanchbr,  Add.  Faun.  Can.  Hym.,  1888,  p. 
382. 

fio&ito^.— Texas  and  t  Canada. 
Host. — ^Unknown. 

OPIUS  CmCTUS  PfOffiaclMfc 

» 

Opkts  eindua  Proyangher,  Add.  Faun.  Can.  Hym.,  1886,  p.  124;  1888,  p.  881. 

Habitat. — Canada. 
Host. — ^Unknown. 

OPIUS  MANDIBULARZS,  atw  ■ptciw, 
Plate  34,  figs.  4a,  4(;  plate  35,  fig.  9. 

FemdU. — ^Length  2  mm.  Head  and  thorax  polished;  head  trans- 
verse, the  face  sparsely  punctate  with  a  median  ridge;  malar  space 
less  than  the  width  of  a  mandible  at  base;  clypeus  with  the  anterior 
margin  slightly  rounded,  about  two  and  one-half  times  as  broad  as 
long  down  the  middle  and  separated  from  the  mandibles  by  only  a 
81022*— ProcN.M.voU»— 16 6 
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very  narrow  transverse  opening,  if  at  all;  mandible  with  a  distinct 
tooth  or  notch  on  the  ventral  margin  near  the  base;  antennae  29- 
jointed  in  the  type,  inserted  a  little  above  the  middle  of  the  eyes,  the 
first  flagellar  joint  two  and  one-half  times  as  long  as  thick;  ocell- 
ocular  line  about  2}  times  as  long  as  the  diameter  of  an  ocellus; 
width  of  the  posterior  orbit  about  half  that  of  the  eye;  mesoscutum 
with  the  parapsidal  grooves  impressed  anteriorly  for  a  short  distance 
only;  mesopleural  impression  deep  and  slightly  crenulate;  propodeum 
rugose.  Stigma  of  the  forewing  narrow,  lanceolate,  with  the  radius 
arising  distinctly  before  its  middle;  first  abscissa  of  radius  equal  to 
about  half  the  width  of  stigma;  second  abscissa  more  than  one  and 
one-half  times  the  length  of  the  first  transverse  cubitus.  Abdomen 
ovate,  its  first  tergite  about  as  long  as  broad  at  apex  and  fully  twice 
as  broad  at  apex  as  at  base;  irregularly  striate;  following  tergites 
smooth;  ovipositor  harcfly  exserted.  Head,  thorax,  and  first  abdom- 
inal tergite  black;  antennal  flagellum  black;  scape,  pedicel,  clypeus, 
mandibles,  palpi,  legs  including  coxae,  and  the  tegulae  pale  stramin- 
eous; second  tergite  concolorous  with  the  legs,  the  following  tergites 
blackish  or  brownish;  wings  hyaline,  the  nervures  and  stigma  dark 
brown;  apical  one-third  of  the  hind  tibiae  and  their  tarsi  as  well  as 
the  apices  of  the  middle  and  anterior  tarsi  brown. 

MdU. — ^Dijffers  from  the  female  only  in  the  usual  sexual  characters. 

Type-iocality. — ^Washington,  District  of  Columba. 

Type.— Ctit.  No.  19365,  U.S.N.M. 

Nine  specimens  labeled  ''Ex.  Agromyadd  in  leaves  of  Chrysanthe- 
mum, Sept.  7,  1913,  Mary  Faunce  collector." 

OPItrS  UTAHBNSIS  Othan. 

Opiua  utaheruis  Gahan,  Can.  Ent.,  vol.  45,  1913,  p.  145;  Joiim.  Agri.  Reseaich, 
U.  8.  Dept.  of  Agr.,  vol.  2, 1913,  p.  29,  pi.  5,  fig.  2. 

JffoWto*.— Utah. 

Host. — Agramyza  parvkanm. 

*   OPIUS  AMPLUS  AduDMd. 
Adehara  ampla  AsmiBAD,  Bull.  Colo.  Biol.  Auoc.,  vol.  1, 1890,  p.  19. 

Habitat. — Colorado. 
Host. — ^Unknown. 

OFIUS  BASmiOXR  VtaMk. 
Opius  iKuMffer  Viebbok,  Trans.  Eans.  Acad.  Sci.,  vol.  19, 1906,  p.  270. 

The  type  of  this  species  is  in  the  Snow  collection  and  has  not  been 
examined. 

Habitat. — ^Kansas. 
Ho9t. — ^Unknown, 
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OF1U8  lOXRSmi,  atw  i 
Plate  35»  £«.  7. 
Opius  meOipei  (Acovancher)  Ashmbad,  in  Insect  life,  vol.  3,  p.  60. 

Female. — ^Length  2.75  mm.  Head  polished  above,  the  face  with 
seiigeroiis  pmiotures  and  a  distinct  median  elevation;  cljpeus  trun- 
cate anteriorly,  more  than  three  times  as  broad  as  long  down  the 
middle,  with  some  large  punctures;  mandibles  fitting  close  to  the 
dypeus  and  with  a  distinct  tooth  on  the  ventral  margin  near  the 
base;  malar  space  shorter  than  the  width  of  a  mandible  at  base; 
posterior  orbit  slightly  narrower  than  the  width  of  an  eye  and  rounded 
off  behind;  antennae  broken  but  showing  at  least  thirty  joints  in  the 
type;  thorax  polished;  parapsidal  grooves  effaced  except  for* a  short 
distance  anteriorly;  propodeum  rugose;  mesopleural  impression 
smooth;  wings  hyaline;  first  radial  abscissa  short,  the  second  much 
longer  than  the  first  transverse  cubitus;  radial  cell  terminating  above 
the  extreme  wing  apex.  First  abdominal  tergite  slightly  longer 
thau  broad  at  apex  and  rugose;  following  tergites  smooth;  ovi- 
positor barely  exserted.  Black;  clypeus,  mandibles,  palpi,  scape, 
pedicel,  teniae,  legs,  and  abdomen,  except  the  first  tergite,  which  is 
Uack,  pale  testaceous;  wing  veins  and  stigma  brownish  testaceous. 

If^' — Similar  in  all  respects  to  the  female. 

Type4ocdlity. — ^Kirkwood,  MissoXiri. 

3Vp«.— Cat.  No.  19366,  U.S.N.M. 

The  female  is  described  from  a  specimen  reared  by  Sfiss  Murtfeldt, 
September  25,  1881,  and  supposedly  parasitic  on  Eulia  triferana 
i^Lophoderus  incertafw).  Ashmead  determined  this  parasite  as 
Opius  meUipes  Provancher  and  recorded  the  rearing  as  cited  above. 
The  allotype  is  a  specimen  from  the  Ashmead  collection,  the  origin 
of  which  is  unknown. 

OPIUS  mOROCASTAllXUS  Vlmck. 
OpkumffroooiUmeueYjEKBCKt  Trans.  Eans.  Acad.  Sd.,  vol.  19, 1905»  p.  272. 
Type  in  the  Snow  collection.    The  species  is  unknown  to  the  writer. 
BdbUat. — ^Kansas. 
BoH. — ^Unknown. 

OPIUS  COLOILADX!! 8I8»  now  9f9tlm, 

Female. — ^Length,  about  3  mm.  Head  transverse,  smooth,  pel* 
iahed;  face  with  distinct  sparse  punctures  and  a  prominent  median 
ridge;  clypeus  coarsely  punctate  basaUy,  truncate  anteriorly,  and 
i^bout  four  times  as  wide  as  long  down  the  middle;  mandibles  with 
the  ventral  margin  complete,  only  slightly  separated  from  the  clypeus 
hy  a  narrow  transverse  opening;  malar  space  shorter  than  the  width 
of  a  mandible  at  base;  posterior  orbits  about  two-thirds  the  width 
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of  the  eyes;  ocell-ocular  line  fully  three  times  the  greatest  diameter 
of  an  ocellus;  thorax  smooth  and  polished;  propodeum  rugose; 
stigma  of  the  forewing  moderately  broad  and  long;  first  abscissa  of 
radius  about  equal  to  half  the  width  of  stigma;  second  abscissa  neaily 
twice  as  long  as  the  first  transverse  cubitus;  recurrent  nervure 
interstitial  or  nearly  so;  first  abdominal  tergite  rugoso-striate,  broader 
at  apex  than  at  base,  without  distinct  sublateral  carinae,  but  with  a 
sharp  carina  originating  at  each  basal  lateral  angle  and  meeting  on 
the  median  line  before  the  middle  of  the  tergite;  remaining  tergites 
smooth;  ovipositor  hardly  extending  beyond  the  apex  of  abdomen. 
Head  and  thorax  black;  scape,  mandibles,  tegulae,  legs  including 
coxae,  and  the  venter  and  sides  of  abdomen  bright  reddish  strami- 
neous; dorsum  of  abdomen  reddish  brown,  the  first  tergite  black; 
wings  hyaline,  the  stigma  yellowish,  veins  brownish. 

Type4ocdlity. — Colorado  Springs,  Colorado. 

Type.— Ctit.  No.  19367,  U.S.N.M. 

One  specimen  collected  in  August  by  E.  S.  Tucker  at  5,915  feet 
elevation. 

OPIUS  RUTOCm  CTUS;  a« 


Allotyjms  rvfocinctus  Ashmbad,  MS.  in  Ent.  News,  vol  16, 1905,  p.  297. 

Female. — ^Length  2.2  mm.  Head  strongly  transverse;  antennae 
broken  in  the  type,  the  first  flagellar  joint  about  three  times  as  long 
as  thick;  head  above  impimctate,  the  frons  and  vertex  distinctly 
hairy  laterally;  face  closely  punctate  and  covered  with  long  hairs; 
dypeus  rounded  on  the  anterior  margin  fitting  close  to  the  mandi- 
bles and  scarcely  twice  as  broad  as  long  down  the  middle;  ocell-ocular 
line  about  three  times  the  diameter  of  an  ocellus;  posterior  orbits 
much  narrower  than  the  eye;  malar  space  not  equal  to  the  width  of 
a  mandible  at  base;  mesoscutiun  faintly  pimctate  and  distinctly 
hairy,  the  parapsidal  grooves  almost  wholly  effaced;  mesopleurae 
smooth  except  ^e  impression  which  is  ovate  and  crenulate;  propo- 
deum rugose  with  a  distinct  median  carina;  forewing  considerabfy 
longer  than  the  whole  body,  broad;  radius  arising  from  about  the 
basal  one-third  of  stigma  which  is  not  broad;  first  abscissa  of  radius 
shorter  than  half  the  width  of  stigma;  second  abscissa  about  one 
and  two-thirds  times  the  first  transverse  cubitus;  second  cubital  cell 
narrowed  toward  the  apex;  recurrent  nervure  joining  the  first  cubital 
cell  about  the  length  of  the  first  abscissa  of  radius  before  the  basal 
nervure;  abdomen  short,  oval,  not  as  long  as  the  thorax,  the  apical 
segments  retracted;  first  tergite  striate,  narrower  at  base  than  at 
apex,  and  a  little  longer  than  broad;  following  tergites  smooth; 
ovipositor  scarcely  reaching  beyond  the  apex  of  abdomen.  Black; 
scape,  pedicel,  mandibles,  except  apices,  palpi,  clypeus,  and  all  legs 
including  coxae  pale  honey-yellow;  flageUum  brownish  black;  tips 
of  mandibles  and  tarsal  claws  brown;  apical  one-third  of  hind  tibae 
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and  tiifflr  tarsi  slightly  fuscous;  second  abdominal  tergite  on  basal 
half  honey-yellow;  ovipositor  sheaths  black. 

Tifpe  Jocality. — ^Algonquin,  Illinois. 

Type.—CsLt.  No.  19368,  U.S.N.M. 

One  specimen.    Ashmead's  manuscript  name  is  adopted. 

OFTOS  ▲FICAUS,  atw  ppodw. 
Plate  35,  fig.  8. 
Female. — Length  2  mm.  J^his  species  is  exactly  similar  to  the 
foregoing  except  in  the  foUowing  details:  The  propodeum  is  without  a 
median  carina;  the  mesopleura  above  the  crenate  impression  is  not 
smooth  but  faintly  coriaceous;  the  first  abdominal  tergite  is  not 
black  but  reddish  and  the  apical  segments  are  sometimes  mostly 
honey-yellow  like  the  base  of  the  second;  antennae  33-jointed  in  the 
type. 

Mile. — ^like  the  female  except  in  the  usual  sexual  characters. 
Type  localiiy. — Colorado. 
Type.— C2Lt.  No.  19369,  U.S.N.M. 

Four  specimens  without  further  data.  This  may  prove  to  be  but 
a  variety  of  rufodnctus.    Ashmead's  manuscript  name  is  adopted. 

OPIUS  TIBIALIS  Aihmwd 
Addura  iibUlis  Ashmbad,  Can.  Ent.,  vol.  25,  1893,  p.  79. 

Hale. — ^Head  transverse  polished,  the  face  practically  impunctate; 
eyes  rather  small,  ovate,  wider  than  the  posterior  orbits  which 
are  slightly  narrower  above  than  below;  dypeus  small,  the  anterior 
margin  distinctly  convex,  about  twice  as  broad  as  long,  and  separated 
from  the  mandibles  by  a  transverse  opening;  malar  space  apparently 
about  as  long  as  the  width  of  a  mandible  at  base;  first  flagellar  joint 
a  trifle  Hiore  than  three  times  as  long  as  thick;  mesoscutum  without 
a  median  impression  posteriorly,  the  parapsidal  grooves  faintly 
mdicated  on  the  anterior  half;  mesopleural  impression  faintly  crejiu- 
late;  propodeum  nearly  smooth;  first  tergite  rugulose,  wider  at  apex 
than  at  base,  and  distinctly  longer  than  wide;  following  tergites 
smooth. 

Notes  from  the  type.  For  additional  details  see  the  original 
description. 

Hahitat. — ^West  Vii^inia. 

Haei. — ^Unknown. 

ones  LUTBECXP8  Vlwt^ 
0piu8  hiUieep»  Vibrbck,  TianB.  Kans.  Acad.  Sci.,  vol.  19, 1905,  p.  271. 
The  species  has  not  been  recognized.    The  original  description 
agrees  well  with  provaruJieri  but  in  that  species  there  ia  a  large 
fusiform  median  impression  on  the  posterior  half  of  the  mesonotum 
which  is  apparently  absent  in  luteicepa. 
Hdbiiat. — ^Kansas, 
Hori. — Unknown. 
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OPIUS  ABSRSAHS  VtaMk. 
Opiut  ahemma  Vibbxck,  Tnna.  Kaiu.  Acad.  8ci.,  vol.  19,  1906,  p.  271. 

The  type  of  this  species  has  not  been  examined.  A  specimen  from 
Qnaga,  Kansas,  which  agrees  with  the  description  is  in  the  United 
States  National  Museum  and  the  characters  used  in  the  table  of 
species  are  taken  from  this  specimen. 

HdbUat. — ^Kansas.  « 

Host. — ^Unknown. 

OPIUS  uhifASCIATIJS  Athmmli, 
Opiu$  untfoiciahu  Ashmxad,  Joum.  Linn.  Soc.  Zool.,  vol.  25,  1S94,  p.  135. 
HahUat.—St.  Vincent. 
Hort. — ^Unknown. 

OPIUS  MOHT  ANUS  AilimMd. 
Addwra  numiana  Ashmbad,  BulL  Colo.  Biol.  Assoc.,  vol.  1, 1890,  p.  19. 

This  species  apparently  differs  from  dimidiahis  only  in  the  follow- 
ing details:  The  propodeum  is  smooth  and  the  first  tergite  is  not 
granularly  rugose  but  practically  smooth;  the  legs  and  the  first  and 
second  tergites  are  dark  reddish  instead  of  pale  straw-colored;  the 
second  abscissa  of  radius  is  more  than  twice  as  long  as  the  first 
transverse  cubitus  while  in  dimidiata  it  is  distinctly  less  than  twice 
as  long.    Notes  from  the  type. 

Habitat. — Colorado. 

Host. — ^Unknown. 

OPIUS  DHODIATUS  AdmiMd. 

Plate  35,  fig.  11. 

Adehera  dimidiata  AsHifXAD,  Ploc.  U.  S.  Nat.  Mus.,  vol.  11, 1888^  p.  647. 
Buiridiojmi  oifromytae  Visrsck,  Pkoc.  U.  8.  Nat.  Mus.,  vol.  42,  1912,  p.  d22. 
Opiut  (Eutrithopm)  agromifzae  (Viereck)  Garan,  Can.  Ent.,  vol.  45, 1913,  p.  148. 

Aahmead's  type  is  identical  in  every  respect  with  those  of  Viereck. 
The  species  is  a  common  parasite  of  Agromyza  pusiUa,  and  it  is  alto- 
gether likely  that  the  ''Dipterous  larva  in  a  stem  of  cabbage"  given 
by  Ashmead  as  the  host  was  this  Agromyzid,  as  this  fly  has  been  reared 
from  cabbage  leaves  by  the  writer  at  College  Park,  Maryland.  The 
species  can  only  be  separated  from  aridtLS  and  hruneipea  by  the 
characters  used  in  the  key. 

HabiicU. — ^Maryland,  Ohio,  Indiana,  South  Dakota,  Utah. 

onus  TAKTILLUS  Aihmwd 
Opiui  UmtUltu  Ashmiad,  Tnms.  Ent.  Soc.  Lond.,  1900,  p.  294. 

HdbUat. — Grenada. 
Host. — Unknown. 

OPIUS  mrntSTITIALIS  AdmiMd. 
OfiuM  mtenUHaUs  Ashmbad,  Joum.  linn.  Soc.  Lond.  Zool.,  vol.  25, 1894,  p.  lA 

HabiM.—St.  Vincent. 
Host. — Unknown. 
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OPIUS  IRSI7IASI8  i 

Opiut  tMiiZarM  Ashkbad,  Joum.  linn.  8oc.  Lond.  ZooL,  vol.  26, 1894,  p.  ISfi. 
Habitat.— St.  Vincent. 
Host. — ^Unknovni. 

OPIU8  BBBHOBm,  iMw  9§adm» 

Female. — ^Length  about  2  mm.  Head  transyeree,  polished,  the 
face  flhining  with  faint  setigeroua  pimctures;  clypeus  fully  three  times 
as  broad  as  long  down  the  middle,  its  anterior  margin  straight  and 
s^arated  from  the  mandibles  by  a  very  narrow  transverse  opening; 
malar  space  very  short,  not  equal  to  more  than  half  the  width  of  a 
mandible  at  base;  posterior  orbits  a  little  narrower  than  the  width  of 
the  eyes;  ocell-ocular  line  at  least  three  times  as  long  as  the  diameter 
of  an  ocellus;  mandibles  with  a  distinct  notch  on  the  ventral  maigin 
near  the  base;  antennae  inserted  a  little  above  the  middle  of  the  eyes, 
23-jointed,  the  first  flagellar  joint  slightly  more  than  twice  as  long 
as  thick,  following  joints  subequal  and  a  little  less  than  twice  as  long 
as  thick;  face  with  a  median  ridge;  thorax  polished;  parapsidal 
grooves  absent  except  at  the  anterior  lateral  angles  of  the  mesoecutum, 
the  mesoscutmn  without  a  median  impression;  mesopleurae  smooth, 
with  a  shallow  smooth  impression  below  the  middle;  propodeum 
rugose;  stigma  of  the  forewing  moderately  broad;  first  abscissa  of 
radius  equal  to  about  half  the  width  of  stigma,  arising  much  before 
the  middle  of  stigma;  second  radial  abscissa  nearly  twice  the  length 
of  the  first  cubital  crossvein;  third  abscissa  about  equal  to  the  second 
abscissa  and  the  second  cubital  crossvein  combined,  attaining  the 
wing  margin  far  above  the  extreme  wing-apex;  recurr^it  nervure 
joining  the  inner  angle  of  the  second  cubital  cell.  Abdomen  ovate, 
about  as  long  as  the  thorax,  its  first  tergite  rugose,  slightly  longer 
than  broad  and  a  little  wider  at  apex  that  at  base;  following  tergites 
smooth;  ovipositor  very  slightly  exserted.  General  color  black; 
mandibles,  except  apices,  and  Uie  clypeus  rugose;  antennal  scape 
piceus,  flagellum  black;  legs  including  all  coxae  reddish  testaceous; 
wings  hyaline,  the  veins  and  stigma  pale  brownish ;  tegulae  testaceous ; 
abdomen  beyond  the  first  tergite  reddish  testaceous,  more  or  less 
mixed  with  blackish. 

Type4ocalUy. — ^Mountain  View,  California. 

Typ^.— Cat.  No.  19370,  U.S.N.M. 

Host. — ^Unknown. 

One  specimen  bearing  the  above  locality  label  and  a  second  label 
as  follows:  ''Ehrhom,  Lot  2.'' 

OPinS  COKMODUS,  atw  ifMlw. 

Male. — Length  1.5  to  1.75  mm.  Head  transverse,  smooth;  face 
practically  impunctate;  malar  space  shorter  than  the  width  of  man- 
dible; rather  broad  opening  between  mandibles  and  clypeus;  poste- 
rior orbits  rounded,  about  half  the  width  of  eye;  ocell-ocular  line 
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about  three  times  as  long  as  the  diameter  of  an  ocellus;  tfntennae 
27-jointed  in  the  type,  the  first  flagellar  joint  more  than  three  times 
as  long  as  thick;  antennae  inserted  above  the  middle  of  the  eyes. 
Thorax  smooth,  the  parapsidal  grooves  very  short;  propodeum 
smooth,  polished;  stigma  of  the  forewing  moderately  broad,  the 
radius  arising  before  its  middle;  second  abscissa  of  radius  one-third 
longer  than  the  first  transverse  cubitus;  third  abscissa  of  radius  twice 
as  long  as  the  second  and  attaining  the  wing  margm  very  slightly 
above  the  extreme  wing  apex;  recurrent  nervure  joining  the  second 
cubital  cell.  First  abdominal  tei^te  rugose,  following  tergites 
smooth.  Body  color  reddish  stramineous;  eyes  black;  flagellum 
blackish;  wing  veins  and  stigma  brownish.         ^ 

Type4ocali4y. — St.  Vincent  Island,  West  Indies. 

ryj>«.— Cat.  No.  19371,  U.S.N.M. 

Six  male  specimens  collected  by  H.  H.  Smith.  The  species  is  like 
interstUidlis  Ashmead  except  for  the  smooth  propodeum,  non- 
f oveolated  mesopleural  impression  and  the  noninterstitial  recurrent 
nervure. 

OFIU8  DIASTATAX  i 


Braeon  dUutatae  Ashiixad,  Ploc.  U.  S.  Nat.  Mub.,  1888,  vol.  11,  p.  617. 
Opiui  dUuUUae  (Aahmead)  Gaban,  Can.  Ent.,  vol.  45, 1913,  p.  ISO^Aahmead) 
FBILUP8,  Joum.  Agri.  Res.  U.  S.  Dept.  Agri.,  vol.  2,  p.  29,  pi.  4,  fig.  2. 

Habitat. — ^Florida,  Alabama,  and  Indiana. 
East — Agromyza  parvicomis. 

OPIUS  BRUAKIPBS  Othan. 

Optttt  (nitiajMi  Gahan,  Can.  Ent.,  vol.  45, 1913,  p.  148. 

HaJntai. — ^Florida  and  Maryland. 
HoH. — Agromyza  pusilla. 

OPIUS  ASmiS  Odban. 

Ojnu$  aridiB  Gaban,  Can*  Ent.,  vol.  45, 1913,  p.  147. 

Habitat— AxizoiML. 
Host — Agromysa  puiiOa. 

OPItrS  SALVnn  AdmiMd. 

Ojnui  mdvini  Ashmxad,  Joum.  Linn.  Soc.  Lond.  SSool.,  vol.  25,  1894,  p.  134. 

HaMtai.St.  Vincent. 
Hast. — ^Unknown. 

OPIUS  MSLAHOCSPHALUS  AdunMd. 

Opiu$  melanocephalui  Ashmbad,  Joum.  Linn.  Soc.  Lond.  SSool.,  vol.  25,  1894, 
p.  134. 

FoWtcrf.— St.  Vincent. 
Host. — ^Unknown. 
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OFIUS  STBIATlVJfiilTllIS,  M 
Plate  35,  fig.  12. 

Female. — Length  1.5  mm.    Head  strongly  transyerse  and  polished, 

the  face  practically  imptmctate  and  with  only  a  very  alight  median 

ridge;  malar  space  hardly  half  as  long  as  the  width  of  a  mandible  at 

base;  dypeus  about  twice  as  broad  as  long  down  the  middle;  eyes 

lai^  and  converging  slightly  below;  a  broad  opening  between  man- 

diUes  and  djrpeus,  the  former  small  and  just  crossing  at  the  Ups; 

ocdl-ocular  line  equal  to  about  twice  the  diameter  of  an  ocellus; 

posterior  orbits  receding  and  about  half  as  wide  as  the  eyes;  antennae 

22-jointed  in  the  type,  the  first  flagellar  joint  about  four  times  as  long 

as  thick.    Thorax  distinctly  broader  between  the  wings  than  high 

(doiso-yentrally),  the  mesonotum  flattened,  smooth,  the  parapsidal 

grooYes  indicated  only   anteriorly;  mesopleurae  smooth  with  an 

impression  below  which  is  faintly  rugulose  within;  propodeum  granu- 

larly  rugose;  stigma  of  the  forewing  lanceolate,  emitting  the  radius 

Dear  the  basal  one-third;  first  abscisi^  of  radius  shorter  than  the 

width  of  stigma,  second  abscissa  about  one  and  on^half  times  the 

fiist  transverse  cubitus,  third  abscissa  fully  two  and  one-half  times 

the  second  and  attaining  the  wing  margin  very  slightly  above  the 

eztTeme  wing  apex.    First  abdominal  tergite  granularly  rugulose,  a 

little  longer  than  broad  and  wider  at  apex  than  at  base;  second  and 

third  tergites  granularly  rugulose,  the  suturiform  articulation  deep 

and  diatinct  except  toward  the  lateral  margins;  fourth  tei^te  finely 

striate;  following  tergites  smooth;  ovipositor  projecting  only  slightly 

beyond  the  apex  of  abdomen.    General  color  reddidi  stramineous; 

eyes  black;  spot  surrounded  by  the  ocelli,  mesoscutum,  and  scutellum 

piceos;  anteimal  flagellum  dark  brown;  hind  tibiae  and  their  tarsi 

fuscous;  wings  hyaline,  the  stigma  and  veins  brownish. 

MdU. — Antennae  23-jointed  in  the  type.  Otherwise  as  in  the 
female. 

Type4ocdliiy. — ^United  States. 

Type.—Cfit.  No.  19372,  U.S.N.M. 

One  female  and  two  male  specimens  in  the  National  Museum  from 
the  Aahmead  collection.    The  origin  of  these  specimens  is  unknown. 

OFIUS  SDTURALIS  Odban. 
Ojmu  auturaUt  Gahan,  Can.  Ent.,  vol.  45,  1913,  p.  146. 

Since  the  original  description  of  this  species  which  was  from  a  male, 
a  female  has  been  received  from  HoltviUe,  California,  bred  by  V.  L. 
WildOTmuth  under  Webster  No.  6158.  This  female  agrees  with  the 
description  of  the  male  except  that  the  rugulose  sculpture  on  the 
second  tergite  extends  almost  to  the  apex  of  the  segment.  The  ovi- 
poator  scarcely  extends  beyond  the  apex  of  the  abdomen. 

Babiiai. — ^Anzona  and  California. 

Ha&l. — Agnmyza  pwUla. 
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OPIUS  OltACSXABIAB,  tu 
Bracon  ffraeUlanas  Ashiibad,  MS,  Insect  Life,  vol.  2, 1890,  p.  349. 

Female. — ^Length  1.3  mm.    Head  transrerse,  smooth  and  polished, 
the  face  nearly  smooth  and  without  a  distinct  median  ridge;  clypeos 
about  twice  as  broad  as  long  and  separated  from  the  mandibles  by  an 
elliptical  opening;  posterior  orbits  about  half  the  width  of  the  eyes 
and  receding;  malar  space  shorter  than  the  width  of  a  mandible  at 
base;  antennae  broken,  inserted  slightly  above  the  middle  of  the  eyes, 
the  first  flagellar  joint  nearly  four  times  as  long  as  thick;  mesoscutum 
smooth,  the  parapsidal  grooTes  absent  except  at  the  anterior  angles, 
without  a  median  impression;  mesopleurae  smooth,  the  impression 
below  the  middle  faintly  crenulate;  propodeum  rugose;  wing-stigma 
moderatdiy  narrow,  emitting  the  radius  at  the  basal  one-third;  first 
radial  abscissa  about  half  as  long  as  the  width  of  stigma;  second 
abscissa  about  twice  the  length  of  the  first  cubital  crossvein;  third 
abscissa  twice  the  length  of  the  combined  first  ^d  second  abscissae, 
slightly  curved  into  the  radial  cell  and  attaining  the  wing  margin  only 
a  trifle  above  the  extreme  wing-apex.    First,  second,  and  third  abdom- 
inal tergites  granularly  rugulose,  the  suturiform  articulation  dis- 
tinct; second  tergite  longer  than  the  third;  following  tergites  smooth; 
ovipositor  barely  exserted.    Head  and  thorax  piceus;  mandibles, 
palpi,  scape,  clypeus,  legs  including  coxae,  tegulae,  metapleurae, 
most  of  the  propodeum,  and  the  first  and  second  abdominal  tergites 
pale  stramineous;  antennal  flageUum  dark  brown,  the  basal  joints 
slightly  paler;  apex  of  abdomen  blackish;  wings  hyaline,  the  veins 
and  stigma  brownish  yellow. 

Ihfpe4oeaUty. — ^Earkwood,  Missouri. 

T)/pe.—Cti,t.  No.  19373,  U.S.N.M. 

Described  from  one  specimen.  The  reference  above  cited  states 
that  the  specimen  was  reared  by  Miss  Murtfeldt  from  (xtru^iOaria  dee- 
modieOa,    This  record  needs  to  be  verified. 


OPinS  NANUS  ] 
Opiui  nanui  Proyanchbr,  Add.  Faun.  Can.  Hym.,  1888,  p.  382. 

The  type  of  this  species  is  from  California  and  is  very  similar  to 
graciUariae  but  may  be  distinguished  by  the  characters  used  in  the 
key. 

fioUto^.— California. 

Hoet. — ^Unknown. 

OFIUS  OSCnnDIS  AduuMd. 
Plate  35,  fig.  10. 
Rhy99alu9  o$einidii  Ashmxad,  Proc.  IT.  S.  Nat.  Hub.,  1888,  vol.  11,  p.  630. 
EutriekopiiM  oteinidii  (Ashmead)  Vibbeck,  Proc.  U.  8.  Nat.  Mub.,  vol.  44, 1913, 
p.  550. 

Hdbitai. — ^District  of  Columbia  and  Indiana. 
Hari. — ^Dipterous  leaf  miner  in  PlarUago. 
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OPXITS  AJCXRICAlfUS,  M 

Male. — ^Length  2  mm.  Head  transverse,  smooth,  the  face  with  a 
median  ridge  and  nearly  impmictate;  dypeus  about  twice  as  broad 
as  long,  slightly  romided  on  the  anterior  margin  and  fitting  dose  to 
the  mandibles;  mandibles  with  a  distinct  tooth  on  the  ventral  margin 
near  the  base;  malar  space  a  little  shorter  than  the  width  of  a  man- 
dible at  base;  eyes  wider  than  the  posterior  orbits  which  are  only 
8%htly  receding;  ocellocular  line  about  equal  to  twice  the  diameter 
of  an  ocellus;  antennae  inserted  above  the  middle  of  the  eyes,  27- 
jointed,  the  first  flagellar  joint  nearly  four  times  as  long  as  thick. 
Thorax  smooth;  mesoscutum  nearly  devoid  of  pubescence,  the  parap- 
sidal  grooves  absent  except  at  the  anterior  angles  where  they  are 
deeply  impressed,  median  impj-ession  absent;  mesopleurae  smooth, 
with  a  smooth  impression  below  the  middle;  propodeiun  rugose  with 
an  indication  of  a  median  carina  basally;  wings  hyaline;  the  stigma 
lanceolate,  emitting  the  radius  distinctly  before  the  middle;  first 
radial  abscissa  equal  to  about  half  the  width  of  stigma;  second 
abscissa  twice  as  long  as  the  first  transverse  cubitus;  third 
abscissa  about  one  and  one-half  times  the  combined  length  of  the 
first  and  second  abscissae;  recurrent  nervure  joining  the  second 
cubital  cell;  abdon]^n  not  longer  than  the  thorax,  ovate;  first  ter- 
gite  rugose,  considerably,  longer  than  wide  at  apex,  and  wider  at  apex 
than  at  base;  suturiform  articulation  distinct,  the  surface  before  the 
fdd,  except  a  narrow  lateral  maigin,  rugose;  beyond  the  fold  to 
the  apex  of  abdomen  smooth  and  polished.  General  color  black; 
scape,  pedicel,  mandibles,  except^  apex,  palpi,  tegulae,  and  legs, 
induding  all  coxae,  pale  stramin^^;  face  wiUi  a  faint  castaneous 
tinge;  antenna!  flagdliun  brownish-black;  wing  veins  and  stigma 
brown,  the  veins  at  base  of  wing  stramineous. 

Type.—€hi.  No.  19374,  U.S.N.M. 

Described  from  a  single  specimen  in  the  United  States  National 
Museum  bearing  Illinois  accession  number  17216.  Mr.  C,  A.  Hart 
informs  me  that  this  number  refers  to  the  following  data:  Collected 
by  C.  A.  Hart  while  ascending  a  lonely  road  through  a  forest  leading 
up  Bald  Knob,  one  of  the  Ozark  hills  in  southern  Illinois. 

NORTH  AMERICAN  SPECIES  UNKNOWN  TO  THE  WRITER. 
OPIU8  ATUCBPS  irtimttd. 
Opiui  atrieepB  Ashmbad,  Joum.  Linn.  Soc.  Lond.  Zool.,  vol.  25»  1894,  p.  136. 

The  paratype  specimen  of  this  species  in  the  United  States  National 
Museum,  is  imperfect,  the  wings  having  been  lost.  It  appears  to  be  a 
Mierobracan.    Owing  to  the  doubtful  identity  of  this  specimen  and 
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the  further  fact  that  the  type  may  be  a  different  species  the  status 
of  this  species  must  remain  m  doubt  imtil  the  type  can  be  examined. 

Habitat.— St.  Vmcent. 

Host — ^Unknown. 

OPIUS  ORBNADSNSIS  . 


Optus  grenadenm  Ashmead,  Tians.  Ent.  Soc.  Lond.,  1900,  p.  294. 

Apparently  not  represented  in  the  United  States  National  Museum. 
Hidntat. — Grenada. 
Ho^t. — Unknown. 

OPItrS  lOSTICORNIS  CamMon. 
Opius fortieamis  Cavbron,  Invert.  Pacif.,  vol.  1,  1904,  p.  61. 

Hdbitai. — ^Nicaragua. 
HoH. — ^Unknown. 

OPIITS  XRRmiPBIfiaS  Oft 


Opius  irridipennii  Camebon,  Invert.  Pacif .,  vol.  1,  1904,  p.  51. 

HaJntat. — ^Nicaragua. 
Host. — ^Unknown. 

SPECIES  WRONGLY  CLASSIFIED  AS  OPIINAE. 

The  following  species,  described  as  Opiines,  have  been  found  to 
belong  in  other  groups. 

Family  BRAOONIDAE. 

Siil>famil3r   RHiOO-i^JDrN-J^ja. 
ONCOPHANBS  JnrtbcAUDUS  AihnMwd, 

Gnamptodon  atrioavduB  Ashmbad,  Joum.  Linn.  Soc.  Lond.  Zool.,  vol.  25,  1894. 
p.  133. 

As  represented  by  the  paratype  in  the  United  States  National 
Museum,  this  species  is  not  an  Opiinae.  It  runs  to  the  genus  Onco- 
flumea  in  Szepligeti's  classification  of  the  Braconidae. 

Snbfkmilsr    SXOXS3SOrM'AJBQ. 
PHANOMSRIS  MSLUPBS  Pnvniclier. 

O^iu  paUipeM  Provangheb,  Natur.  Canad.,  vol.  12, 1880,  p.  164;  vol.  16,  1883, 
p.  16;  Faun,  entom.  Canad.  Hymen.,  1883,  pp.  511  and  804,  fig.  55. 

Opms  meUipea  Pbovancheb,  Add.  Faun.  Canad.  Hymen.,  1886,  p.  123;  1888, 
p.  381. 

This  species  apparently  resembles  P.  dimidiaiuB  Nees  as  described 
by  Marshall.*  llie  first  abdominal  tergite  is  without  a  distinct 
median  longitudinal  carina  and  the  ovipositor  is  apparently  longer 
than  in  dimidioitfas.  No  other  representatives  of  the  genus  Phano- 
meris  are  recorded  from  North  America  so  far  as  known. 

1  Spec.  Hymenop.  Eur.,  yoL  4, 1888,  p.  174,  pL  7,  flg.  2. 
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IDCRQBRACOir  ZX>SaATOR  8if • 
0piu9  varialnliB  Pboyakcbbr,  Add.  Fftun.  Cuuul.  Hymen.,  1888,  p.  382. 

IDGROBKACON  CAHADXRSI8  AilBDt^ 

OphiM  amadmns  Abhmkab,  Can.  Ent.,  vol.  23, 1891,  p.  4. 

IDCROBKACON  KBjaCTUS  AilBDt^ 

Opius  rejeetuM  Ashmxad,  Joum.  linn.  Soc.  Lond.  ZooL,  vol.  25, 1894,  p.  136. 

The  original  description  of  this  species  states  that  the  antennae 
of  the  female  are  27-jointed  and  those  of  the  male  21-jointed.  Hie 
males  of  Opiinae  usually  have  more  joints  in  the  antennae  than  the 
females  or  at  least  as  many.  The  number  of  joints  is  variable  in 
both  sexes  but  rarely  if  ever  to  the  extent  indicated,  at  least  in 
species  having  less  than  thirty  joints.  It  seems  certain  that  Ashmead 
has  confused  two  species  in  this  description.  The  male  type  in  the 
United  States  National  Museum  is  not  an  Opiinae  but  a  Microbracon. 
The  female  is  in  London  and  may  be  an  Opius.  Since  the  male 
symbol  is  placed  before  that  of  the  female  in  the  original  description, 
the  writer  has  chosen  the  male  specimen  as  the  type  of  the  species 
and  transferred  the  name  rejedus  to  Microhrucon,  In  the  United 
States  National  Museum  are  specimens  of  an  Opius  agreeing  with 
Ashmead's  description  and  these  have  been  described  in  the  fore- 
going pages  under  the  name  of  Opius  commodus.  The  specimen  in 
the  British  Museimi  possibly  should  be  referred  to  this  species. 

IfZGROBBAOON  IIIOBR  PrafudMff. 
Opius  niger  Pkovanchbk,  Add.  FViun.  Canad.  Hymfin,  1888,  p.  381. 

This  species  seems  not  to  be  referable  to  any  of  the  known  species 
of  Microbraam.  The  following  descriptive  notes  are  from  the  type, 
a  female,  and  will  supplement  Provancher's  description:  Head  above 
smooth,  pohshed;  face  very  finely  punctate  with  a  sharp  median 
ridge  from  just  below  the  antennae  to  the  dypeus;  triangular  area 
before  the  ocelli  and  above  the  antennae  very  finely  punctate;  first 
joint  of  the  flagellum  about  as  long  as  the  scape;  thorax  smooth  and 
polished,  the  parapsidal  grooves  complete  but  not  deeply  impressed; 
propodeum  mostly  smooth  and  polished  with  a  very  short  median 
longitudinal  carina  at  the  apex,  the  apical  third  of  the  propodeum 
more  or  less  aciculate-punctate,  the  aciculations  most  pronounced 
each  side  of  the  carina;  abdomen  with  the  tergites  irregularly 
wrinkled  and  shining,  the  ovipositor  exserted  about  the  length  of  the 
abdomen. 
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ALLOBRACON^nei^  genus. 
P]ateS4,fig8.6a,  55. 

Head  transyerse,  smooth;  eyes  very  large,  protruding,  very  slightly 
emarginate  opposite  the  antennae,  the  fascets  rather  coarse  and 
elevated;  malar  space  distinct,  a  little  shorter  than  the  width  of  a 
mandible  at  base;  face  about  as  wide  as  the  transverse  diameter  of 
an  eye;  posterior  orbits  very  narrow,  rounded;  oceU-ocular  line 
hardly  twice  the  greatest  diameter  of  an  ocellus;  antennae  slender, 
26-jointed,  the  joints  of  flagellum  subequal  or  shortening  very  slightly 
toward  the  apex  and  about  three  times  as  long  as  thick;  pedicel  about 
equal  to  the  scape;  parapsidal  grooves  nearly  effaced,  mesonotum 
faintly  rugulose,  scutellum  smooth;  mesopleurae  smooth;  propodeum 
smooth,  with  a  distinct  median  carina  and  not  sloping  posteriorly,  its 
apex  nearly  on  a  level  with  its  base;  wings  hyaline,  the  stigma 
moderately  broad,  the  radius  originating  before  the  middle  of  stigma; 
first  abscissa  of  radius  nearly  equal  to  the  width  of  stigma,  second, 
abscissa  a  little  longer  than  the  first  transverse  cubitus;  recurrent 
nervure  interstitial;  median  crossvein  a  trifle  beyond  the  basal 
nervure;  abdomen  a  little  longer  than  the  thorax,  lanceolate,  its 
first  tergite  twice  as  wide  at  apex  as  at  base,  rugulose  but  with  a 
semicircular,  slightly  depressed,  flattened,  smooth  area  at  apex  which 
is  bounded  by  a  faint  carinate  line  from  one  posterior  lateral  angle  to 
the  other;  following  tergites  faintly  wrinkled;  ovipositor  about  half  as 
long  as  the  abdomen.  Legs  long  and  slender,  the  basal  joint  of 
posterior  tarsi  as  long  as  the  four  following  joints  together. 

This  genus  is  apparently  related  to  Megahmum  Szeplegeti,  but 
differs  in  having  a  distinct  malar  space.  FVom  Curriea  Ashmead  it 
differs  in  the  less  emarginate  eyes,  longer  malar  space,. peculiar  first 
tergite,  and  the  immaculate  wings. 

Type  of  the  genus. — Diachaama  pUosipes  Ashmead.^ 

Su'bfaixiily  ICXBNlBTUlOTN'AJSi. 
ICHWKUTJCS  BIGASmATUS  AibniMd. 
Opiu$  hicarinatui  Abhmxad,  Can.  £nt.,  vol.  23, 1801,  p.  4. 
>  loam.  Linn.  Soo.  Lend.  ZooL,  iroL  9(y  UM»  P- U7- 
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EXPLANATION  OF  PLATES. 

The diEwiiigB  on  Plate  34  are  by  Mr.  W.R. Waltcm  of  the  Bureau  of  Entomology, 
lite  wing  figures  on  Plate  35  are  from  i^otographs  by  the  writer.  These  photogn^ha 
•re  not  all  on  exactly  the  same  scale.  They  are  Intended  primarily  to  illustrate 
differences  in  wing  venation. 

Plate  34. 

1%.  1.  Gnampiodon  nepliculae,    D<»ml  view  of  the  abd<Mnen. 

2.  Opius  vierecki.    Front  view  of  the  head. 

3.  Ojma  croMdoeps.    View  of  the  head  from  above.  * 

4.  Ojma  mandi^ulani.    (a)  Front  view  of  the  head.    (6)  Left  mandible. 

6.  AUobraeon  pUatipa.    (a)  Front  view  of  the  head.    (6)  Dofsal  view  of  the  first 
abd(»ninal  segment. 

Plate  35. 

Fig.  1.  Opiui  sanguineus,    (a)  Anterior  wing.    (6)  Posterior  wing. 

2.  Opius  croMsicepi,    Anterior  wing. 

3.  Opius/oveolatu$.    Anterior  wing. 

4.  Opiut  anaatrepkae.    Anterior  wing. 

5.  Opiui  polituB,    Anterior  wing. 

6.  Opvu$  anihomyiae.    Anterior  wing. 

7.  Opuu/oentai.    Anterior  wing. 

8.  Opuu  apicaUi.    Anterior  wing. 

9.  Opuu  fnandHndartB,    Anterior  wing. 
10.  Opiu$  oseimdia.    Anterior  wing. 

U.  Opiui  dmidiatui.    Anterior  wing. 

12.  Opiu$  itrtaiiventrU.    Anterior  wing. 

13.  Onampiadon  nepliculae.    Anterior  wing. 
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Details  of  Braconidae  of  the  Subfamily  Opiinae. 

FO«  EXPLANATION  OF  PLATE    SEE  PAGE  95. 
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Wings  of  the  Braconidae  of  the  subfamily  Opiinae. 

For  explanation  of  plate  see  page  95. 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  ENTOMOSTRACA 
FROM  COLORADO,  WITH  NOTES  ON  OTHER  SPECIES. 


By  G.  S.  DoDDS, 
Of  the  Departnunt  of  Zoology,  Univeniiy  of  IftMoiot,  Columbia,  IBMmyiai. 


The  following  notes  and  descriptions  are  based  upon  material  col- 
lected by  the  author  during  four  seasons  spent  at  the  Sununer  Moun- 
tain Laboratory  of  the  University  of  Colorado,  at  ToUand,  Colorado. 
Tlie  laboratory  is  at  an  elevation  of  about  8,900  feet,  at  the  edge 
of  an  area  with  a  laige  number  of  small  glacial  lakes,  in  which  is 
fotmd  an  abundant  entomostracan  fauna. 

Subclass  PHYLLOPODA. 

Order  ANOSTRACA. 

Family  STREPTOCEPHAUDAE. 

STRSPTOCRPHALUS  COLORADXirSIS,  MW  ^ptriM. 

Male. — ^The  frontal  appendage  is  finger-shaped  and  reaches  to 
about  three-fourths  of  the  length  of  the  first  joint  of  the  second 
antennae.  The  first  antennae  are  slender,  slightly  tapering,  and 
reach  about  to  the  end  of  the  first  joint  of  the  second  antennae.  Hie 
second  antennae  are  of  the  usual  three-jointed  type  of  the  genus. 
Hie  first  joint  is  about  twice  as  long  as  wide,  very  slightly  curved 
backwards,  and  has  the  front  margin  decidedly  Icmger  than  the 
back.  It  is  slightly  narrower  at  the  distal  than  at  the  proximal  end. 
The  appendage  at  the  posterior  distal  margin  is  about  as  long  as  the 
joint  itself,  is  slender  and  moderately  tapering.  The  second  joint  is 
much  more  slender  than  the  first  and  just  a  little  shorter.  It  is  bent 
abruptly  at  about  the  middle.  The  third  joint  is  shorter  than  either 
of  the  others  and  bears  two  long  appendages  which  cross  each  other 
scissors  fashion,  the  proximal  one  being  on  the  outside.  These 
appendages  are  directed  in  a  downward  and  posterior  direction. 
Ihe  proximal  one  has  a  length  about  equal  to  the  combined  length 
of  the  first  two  joints  of  the  antenna.  Its  proximal  two-fifths  is 
flattened  and  its  forward  margin  is  roUed  inward,  forming  a  very 

Proceedinqs  U.  a  National  Museum,  Vol.  49-NO.2096. 
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decided  concavity.  At  the  posterior  distal  margin  of  this  portion  is 
a  short  fingerlike  process  which  is  not  hooked  over  the  other  ap- 
pendage as  in  fi^.  seaMi  Ryder.  The  rest  of  the  appendage  is  a  slen- 
der structure  with  an  elbowlike  bend  at  about  its  proximal  third, 
beyond  which  it  tapers  uniformly  and  curves  slightly  forward.  The 
distal  appendage  of  the  third  joint  is  about  two-thirds  as  long  as  the 
proximal.  Just  a  little  short  of  the  middle  it  curves  rather  sharply 
forward  through  nearly  90^.  The  portion  proximal  to  this  bend  bears 
on  its  anterior  mai^in  two  fingerlike  processes,  the  distal  of  which  is 
about  twice  as  long  as  the  proximal.  Beyond  the  bend,  this  appendage 
is  shghUy  curved  backward  and  tapers  to  a  point.     (Fig.  1.)    The 


fitk.  1.— BTBXnoCSnULVS  OOLOEADXMBES.  FIO.  2.— BTBSPTOCEPHALirs  COLOSADSiraiB. 

Head  or  male.    X  8.  Head  or  female,    x  8. 

coiled  vas  def erais  appears  externally  on  the  side  of  the  13th  s^ment. 
The  two  penes  are  nearly  in  contact  at  their  extremities  and  reach 
not  quite  to  the  middle  of  the  15th  segment. 

Average  length  22  mm. 

F^emale. — ^The  first  antennae  are  as  in  the  male.  The  second 
antennae  are  of  the  usual  broad  and  flattened  type  and  are  about  as 
long  as  the  first.  The  end  is  rounded,  but  bears  a  small  spinelike 
outgrowth  at  the  inner  distal  margin.  (Fig.  2. )  The  ovisac  is  aboat 
half  the  diameter  of  the  abdomen,  arises  from  the  14th  postcephalic 
segment,  and  reaches  about  to  the  middle  of  the  18th.  The  eggs  are 
of  moderate  size  and  are  arranged  in  four  definite  rows. 

Average  length  23  mm. 

In  both  sexes  there  are  11  pairs  of  swimming  feet. 

This  species  is  common  in  two  ponds  near  Eldora,  Colorado,  in  the 
Front  Range  of  the  Rocky  Momitains  at  an  elevation  of  8,500  feet. 
I  collected  material  here  during  the  summers  of  1913  and  1914.  A 
collection  recently  sent  me  from  Fort  Collins,  Colorado,  near  the 
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western  edge  of  the  great  plams,  contains  an  abundance  of  this 
species. 

7)fpe4ocdlity. — Sulphide  Pool,  near  Mdora,  Colorado. 

Type. — Male,  Cat.  No.  47876,  U.S.N^.;  paratype,  female,  Cat 
No.  47876,  U.S.N.M. 

Subclass  COPEPODA. 

Order  EUCOPEPODA. 
Family  CENTROPAGroAE. 

DIAPTOMUS  ARAPAHOXN SIS,  MW  ipeciM. 

This  is  a  red  species  of  moderate  size.  The  cephalotiiorax  is  mod- 
erately slender,  with  its  greatest  width  about  the  middle  (posterior 
margin  of  second  segment).  The  last  s^ment  is  produced  posteriorly 
on  either  side  into  a  somewhat  triangular 
lobe  of  considerable  size,  less  pronounGed  in 
the  male  than  in  the  female.  Each  lobe 
bears  two  small  spines,  one  at  the  distal 
angle,  and  the  other  at  about  the  middle  of 
the  inner  dorsal  margin.  The  first  s^ment 
of  the  female  abdomen  is  slightly  less  in 
length  than  the  two  following.  Its  greatest 
width  is  somewhat  beyond  the  middle,  back 
of  which  it  becomes  abruptly  narrower.  It 
bears  two  spines  on  either  side,  a  moderate- 
sized  one  at  the  point  of  greatest  width,  and  a 
smaller  one  about  halfway  between  this  point 
and  the  posterior  end  of  the  segment.  The 
second  segment  is  indistinctly  separated  from 
the  first,  is  slightly  shorter  than  the  third,  and 
its  length  is  slightly  less  than  its  width.  The  furcal  rami  are  a  little 
shorter  than  the  third  segment,  are  ciliated  on  the  inner  mai^in  and 
have  a  few  cilia  on  the  outer  margin  also.  (Fig.  3.)  The  female  an- 
tennae reach  slightly  beyond  the  end  of  the  cephalothorax.  The  male 
antennae  are  relatively  longer,  reaching  beyond  the  middle  of  the  abdo- 
men. The  male  right  antenna  is  moderately  enlarged.  Its  antepenul- 
timate segment  bears  a  slender,  straight  process,  which  reaches  about 
to  the  middle  of  the  ultimate  segment.  (Fig.  4.)  The  first  basal 
s^ment  of  the  female  fifth  foot  bears  the  customary  small  spine. 
The  lateral  hair  of  the  second  basal  segment  is  slender.  The  first 
segment  of  the  exopodite  is  a  little  more  than  twice  as  long  as  broad. 
The  claw  of  the  second  segment  is  slightly  sinuous,  its  inner  margin 
is  finely  denticulate,  and  its  outer  margin  bears  some  small  spines. 
Hiere  is  a  small  spine  at  the  outer  distal  margin  of  this  segment. 


FlO.  3.~DlAPTOMI73  ARAPAHOSH. 

BI8.    Abdomin  or  riMALI- 

xfio. 
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The  ihird  segment  is  distinct  and  unusually  well  developed.  It  bears 
two  spines,  the  inner  of  which  is  slightly  setose  and  about  twice  as 
long  as  the  outer  one.  The  endopodite  reaches  about  to 
the  middle  of  the  first  segment  of  the  exopodite  and  bears 
two  or  three  small  spines  near  its  tip.  (Fig.  5.)  The 
spine  of  the  first  basal  segment  of  the  male  fifth  feet  is 
of  moderate  size.  The  second  basal  segment  of  the  right 
foot  is  about  one-fourth  longer  than  wide  and  bears,  at 
about  the  middle  of  its  inner  surface,  a  small  hyaline 
appendage.  The  lateral  hair  is  slender  and  arises  at  about 
the  beginning  of  the  distal  third  of  the  segment.  The 
first  segment  of  the  exopodite  is  short  and  its  outer  mar- 
gin is  much  longer  than  the  inner.  At  its  outer  distal 
angle  it  bears  a  hyaline  appendage.  The  second  segment 
ia  about  twice  as  long  as  broad,  having  its  greatest  width 
a  little  beyond  the  middle.  From  this  point  arises  the 
lateral  spine,  which  is  about  as  long  as  the  segment,  nearly 
straight,  and  unifomdy  tapering  to  a  sharp  point.  It 
extends  in  a  direction  but  little  divergent  from  the  axis  of 
the  segment.  Its  inner  margin  is  very  finely  denticulate. 
This  segment  has  a  small  crescent-shaped  hyaline  elevation 
about  the  middle  of  its  posterior  surface.  The  tenninal 
hook  is  considerably  longer  than  the  rest  of  the  exopodite 
and  tapers  to  a  very  fine  point.  It  is  falciform,  with 
slightly  recurved  tip,  and  is  finely  denticulate  on  its  inner  margin. 
The  endopodite  reaches  to  about  the  middle  of  the  second  segment 
of  the  exopodite,  and  is  moderately  pointed  at  the  tip, 
near  which  are  a  few  very  small  spines.  The  left  fifth 
foot,  exclusive  of  the  long  appendages,  reaches  a  Uttle 
beyond  the  end  of  the  first  segment  of  the  right  exopo- 
dite, and  including  the  appendages,  extends  nearly  to  the 
end  of  its  second  segment.  The  second  basal  segment  of 
this  foot  is  about  one-fourth  longer  than  broad.  There 
is  a  small  hyaline  appendage  on  its  inner  margin  just  a 
little  short  of  the  middle  and  the  lateral  hair  arises  at 
the  end  of  the  second  third  of  the  outer  margin.  The 
combined  length  of  the  two  segments  of  the  exopodite 
about  equals  the  length  of  the  second  basal  segment. 
The  first  segment  of  the  exopodite  is  about  half  as  wide 
at  its  distal  as  at  the  proximal  end  and  its  inner  surface 
bears  a  setose  pad.  The  second  segment  ia  somewhat 
shorter  than  the  first  and  there  is  a  prominent  setose  pad 
on  its  inner  surface.  The  curved  terminal  processes  almost  equal 
the  combined  length  of  the  two  segments.    The  outer  one  is  blunt 


PlO.  4.— Dl- 
▲FTOMUS 
ABAPAHOXN- 
818.  LA8T 
THBBB  8SQ- 
MBNT8  or 
BIOHT  AN- 
TBKNA  or 
MALB.  X188. 


Fia.  6.— Di- 
APT0MU8 
ABAPAHOEir- 
818.      FlTTH 

rooT  or  rB- 
X81 
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at  the  tip  and  bears  on  its  convex  (inner)  surface  a  row  of  small 

teeth.     The  inner  one  is  more  slender,  tapers  uniformly  to  a  fine 

point,  and  is  finely  setose.    The  endopodite  nearly 

equab  the  ezopodite  in  length  and  bears  near  the 

tip  a  few  very  small  spines.     (Fig.  6.) 
Length  of  female,  2.1  mm.    Length  of  male,  1.7 

mm.     These  are   the  measurements  in  the  lakes 

where  they  attain  the  greatest  size.     In  one  lake 

they  were  respectively  1.6  and  1.35  mxa. 
I  have  found  this  species  in  four  mountain  lakes 

in  Colorado  at  elevations  of   about   11,000  feet. 
Three  of  these  lakes,  known  locally  as  the  Arap- 
ahoe Lakes,  are  located   just  east  o£  the  Conti- 
nental Divide  a  short  dis- 
tance from  the  railroad  sta- 
tion Corona,  on  Rollins  Pass. 
The    fourth    locality   is    a 
lake  about  12  miles  farther 
north.    Diaptomus  shoshyne 
Forbes  is  also  found  in  each  of  these  lakes. 
Tyfe4ocality. — South  Arapahoe  Lake,  Colo- 
rado. 

IVp^-— Male,  Cat.  No.  47878, 
U.S.N*M.  Paratype,  female, 
Cat.  No.  47878,  U.S.NJWL 

DIAPTOMUS  LmrOin  ForbM. 


FIO.  0.~DIAPTOMV8 
▲XAPAHOEHSB.  FXRH 
RKT  or  MALK.     X  83. 


Fio  7.— DiATToinrs  lintoki. 
Imkbi  naxE  ssaiixMn   or 

MALE  BIGHT  AUTENNA,  SHOW' 
DTO  THE  TWO  IXTSKXES  Or 
THS  APPENPAOK  OT  THS 
AMTItriUI  ULTMATK  SBOMEMT. 
X188. 


This  species  was  collected  and 
described  by  Forbes  *  from  Yel- 
lowstone Park  where  he  found 
if  common  in  lakes  and  pools.' ' 
Apparently  it  has  not  since  been 
collected  imtil  it  appeared  in 
my  collections  from  Colorado.  During  the  summers 
of  1908,  '12,  '13,  and  '14, 1  have  found  it  as  an  impor- 
tant part  of  the  fauna  of  two  lakes,  known  as  TeQer 
Lakes,  near  the  town  of  Tolland,  Colorado,  at  an  ele- 
vation of  9,675  feet.  Though  collections  were  at  the 
same  time  made  from  a  considerable  number  of  other  lakes  in  the 
same  r^on,  the  species  was  found  only  in  these  two  lakes.  Forbes 
states  that  in  Yellowstone  Park  it  occurs  commonly  with  Z>.  shoshone. 
The  two  lakes  in  which  I  have  foimd  the  species  are  just  about  at  the 
lower  altitudinal  range  of  Z>.  shosJume  in  this  region.  Li  one  of  them  it 
forms  a  minor  part  of  the  fauna  and  in  the  other  I  have  never  found  it. 

1 8.  A.  Forbes,  A  prriiintnary  report  on  the  aquatic  invertebrate  fauna  of  tbe  Yeilowstone  National  Fark« 
Wj«Bibig»andoltlieFlatliieadr«gJaaofM(iitaiia.   BnlL  U.  8.  Fish  Com.,  1801,  pp.  307-368. 


Fio.  8.— Diaptomus 
LINTOMI.  Tesmi- 
KAL  8EOMSN18  OF 
ICALS  BIOHT  AN- 
TXKNA.  COPIBD 
WEOU  natTBB  OW 
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These  specimens  agree  well  with  the  description  of  Forbes  except  in 
one  particular  which  seems  worthy  of  comment.  He  figm'es  the  axite- 
penultimate  segment  of  tiie  male  right  antenna  with  a  straight  process, 
though  in  his  description  he  does  not  state  whether  it  is  straight  or 
curved.  Marsh,^  in  his  key,  interprets  it  as  a  straight  process.  In 
my  material  this  process  is  always  decidedly  curv^ed, 
though  it  varies  considerably  in  length.  The  condi- 
tions represented  in  figure  7  show  the  two  extremes 
between  which  most  specimens  lie.  Figure  8  is  a  copy 
of  Forbes's  drawing  from  the  Yellowstone  material. 

DIAPTOlCnS  SHOSHONB  ForbM. 

This  is  the  most  conmion  Copepod  in  the  mountains 
west  of  Denver,  where  I  have  collected  it  at  elevations 
from  9,575  to  12,188  feet,  but  mostly  in  lakes  above 
11,000  feet.  It  ranges  along  the  highest  parts  of  the 
Rocky  Moimtain  range,  having  been  (5ollected  by 
Forbes  in  the  Yellowstone  region  and  by  Ward  *  at 
Pikes  Peak.  Though  Forbes  does  not  figure  the  female 
Fig.  o.~DiAPTOMU8  abdomen,  he  describes  it  as  being  asym- 
F«iuLi  metrical.  Marsh'  states  that  in  the 
Pikes  Peak  material  he  does  not  find 
this  to  be  the  case  as  does  also  Schacht*  who  studied 
Forbes's  collections.  Marsh's  figures,  however,  drawn, 
I  suppose,  from  the  Pikes  Peak  material,  show  the  first 
segment  of  the  female  abdomen  as  distinctly  asynmiet- 
rical.  In  my  collections  this  asjrmmetrical  condition 
prevails,  as  illustrated  in  figure  9.  Marsh  mentions  the 
fact  that  he  finds  the  endopodite  of  the  female  fifth 
foot  and  of  the  left  male  fifth  foot  to  be  indistinctly  two- 
segmented.  This  is  also  the  case  with  my  specimen^. 
It  may  also  be  worthy  of  note  that  in  some  lakes  the 
appendage  of  the  antepenultimate  segment  of  the  male 
right  antenna  is  much  longer  than  is  the  general  rule, 
reaching  well  beyond  the  end  of  the  tiltimate  segment. 


0EO8HONS. 
ABDOMEN. 


DIAPTGICUS  LKPTOFU8,  W.  PISCINAS  F^bM. 


FlO.  10.— DUPTOMDS 
LEPTOPV8,yAE.PI»* 
OVAX.  TnUUKAL 
8S0MBNTS  or  MALB 
XIOHT  ANTBinrA. 

X188. 


This  is  the  most  common  representative  of  the  genus 
in  the  lakes  of  the  Tolland  r^on  below  11,000  feet. 
In  all  my  specimens  the  hyaline  lamella  of  the  ante- 
penultimate segment  of  the  male  right  antenna  is  expanded  at  the 
distal  end  into  a  very  decided  angle,  as  seen  in  figure  10.  So  far 
as  I  know,  this  has  not  been  mentioned  or  figured  for  material  from 
oilier  localities. 

1 C.  Dwight  Marsh,  A  revision  of  the  gams  Diaptomus.  Trans.  Wis.  Acad.,  vol.  15,  pt.  2, 1907,  pp.  381-488. 

«  C.  Dwight  Mawh,  Report  on  the  Copq[)oda,  In  A  blolpgieal  reoonnafasance  of  aome  elevated  lakes  in  tha 

Sierras  and  the  Rockies,  by  Henry  B.  Ward.    Studies  from  Zool.  Lab.  Univ.  of  Nebr.,  vol.  3, 19M,  pn. 

•F.W.8<fliaoht,  The  North  AnurioNi  species  of  IXsFfMNM.    BnlL  HL  State  Lab.  Nati  Htat,  vd.  6,  art. 
8,1»7. 
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FLIES  OF  THE  GENUS  AGROMYZA,  RELATED  TO 
AGBOMYZA  VIBENS. 


By  J.  R«  Maixooh, 

0/  Urbana,  IlUtwU. 


The  species  dealt  with  in  this  paper  belong  to  a  group  which  is 
distinguished  from  all  others  in  AgramyM  by  the  black  halteres. 

When  at  work  upon  the  species  of  Agromyza  in  the  collection  of 
die  United  States  National  Museum  in  1913,  I  had  considerable 
difficulty  in  finding  characters  by  means  of  which  the  numerous 
closely  allied  species  could  be  separated  and  had  to  use  minute  ones 
which  had  not  previously  been  given  in  descriptions  of  species  of  the 
g^ius.  Because  of  this  departure  from  previous  usage,  and  also 
because  I  realized  that  I  was  dealing  with  a  large  and  complex  group 
and  not  with  merely  a  few  widely  distributed  species,  I  refrained 
from  associating  but  one  of  them  with  European  forms.  Just  prior 
to  the  appearance  of  my  paper  ^  one  by  Prof.  A.  L.  Melander  ap- 
peared,' in  which  are  given  the  names  of  several  species  of  this  group 
which  belong  to  the  European  forms,  but  whic^  are  ako  said  to 
occur  in  America.  I  have  already  given  my  reasons  for  refusing  to 
adopt  the  course  taken  by  IVofessor  Melander*  and  believe  that,  inde- 
pendent of  the  fact  that  identifications  of  European  species  described 
by  the  old  authors  in  this  group  are  only  guesses  up  to  the  present, 
from  the  existence  of  such  a  lai^  number  of  very  closely  allied 
iq>ecies  I  am  justified  in  my  refusal  to  recognize  American  species  as 
synonymous  with  those  of  Europe  until  we  know  to  what  European 
forms  certain  names  really  belong.  I  have  accepted  the  European 
species  schineri  as  occurring  in  eastern  Canada  and  Massachusetts 
because  the  description  agrees  with  that  given  by  Giraud,  but  more 
especially  because  the  larvae  of  the  European  species  and  that  of  the 
specimens  from  Massachusetts  both  make  galls  on  twigs  of  poplar.  It 
is  not  my  purpose  to  deal  with  questions  arising  from  the  publication 

>  Ann.  Entom.  Boc  Amer,,  toL  6,  No.  8,  Sept,  1913. 

*  Jooin.  N.  Y.  Entom.  Soc.,  toL  31,  No.  8,  Sept,  1913. 

•  Entom.  NewB,  voL  26, 1914,  p.  ^08. 
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of  Ptofeesor  Melander's  synopsis  of  this  genus,  but  I  am  not  inclined 
to  consider  it  as  even  possible  for  simplex  Loew  and  tiJnae  Couden  to 
be  varieties  of  maura  Meigen.    The  lary»  of  the  latter  makes  galls 
upon  twigs  of  linden,  while  simplex^  mines  in  stems  of  asparag^us. 
The  foregoing  statements  are  not  made  with  any  intention  of  criti- 
cising Professor  Melander's  work,  but  merely  to  justify  my  own 
attitude  with  regard  to  the  use  of  European  species  names  until  we 
are  in  possession  of  reliable  information  as  to  what  species  these 
names  really  apply  to.    As  a  further  evidence  that  extreme  care  is 
required  when  identifying  specimens  belonging  to  this  group,  I  present 
the  facts  contained  in  this  paper.    I  was  obliged,  when  working  upon 
the  paper  previously  referred  to,  to  request  Mr.  C.  W.  Johnson  to 
examine  the  tjrpe  of  Agromyza  virena  Loew  in  Museum  of  Compara- 
tive Zoology  in  Cambridge,  Massachusetts,  and  report  to  me  upon 
certain  characters.    Mr.  Johnson  kindly  did  so,  and  upon  his  infor- 
mation I  based  my  identification  of  Loew's  species.    I  had,  however 
a  strong  suspicion  that  I  had  more  than  one  species  before  me,  though 
the  material  was  not  sufficient  to  permit  me  at  that  time  forming  a 
definite  opinion.    Since  coming  to  niiaois  I  have  upon  every  occa- 
sion collected  specimens  of  this  group,  until  I  have  before  me  at  the 
present  time  a  series  of  three  species  which  enable  me  to  come  to  a 
conclusion  with  regard  to  their  identity.    A  fourth  species  sent  me 
by  Prof.  F.  M.  Webster  is  also  included,  which  I  have  not  succeeded 
in  obtaining  here.    I  give  a  synopsis  of  the  four  species  below. 
This  synopsis  may  be  inserted  in  that  which  is  given  in  my  paper 
already  referred  to  at  the  points  in  table  where  the  name  virens 
occurs. 

The  type-epecimen  of  gibsoni  and  paratjrpes,  with  exception  of  4 
specimens  in  the  collection  of  the  Illinois  State  Laboratory  of  Natural 
History,  have  been  returned  to  the  Bureau  of  Entomology.  The 
type-«pecimens  of  the  other  2  new  species  are  in  the  former  collec- 
tion, while  paratypes  rvill  be  deposited  with  the  Bureau  of  Ento- 
mology. 

Synopsis  ofSpecUi. 

d>  Last  eection  of  fiM  vein  at  least  afl  long  afl  penultimate  Becdon..rtpar£a,  new  species. 

Last  section  of  fifth  vein  distinctly  shorter  than  penultimate  section a*. 

a*  Five  pain  of  orbital  bristles  present;  frons  not  noticeably  buccate. 

subvireni^  new  spedes. 

Four  pain  of  orbital  bristles  present a*. 

a*  Frons  buccate;  eyes  of  male  distinctly  hairy,  of  female  pubescent  above;  last  sec- 
tion of  fourth  vein  3-3}  times  as  long  as  penultimate virens, 

Vrana  not  buccate;  eyes  of  male  bare  or  slightly  pubescent a*. 

0*  Outer  cross  vein  slightly  bent;  last  section  of  fourth  vein  5  to  6  times  as  long  as 
penultimate gihsonL 

Outer  cross  vein  straight;  last  section  of  fourth  vein  3-4  times  as  long  as  penultimate. 

eupatorias, 

1  J.  E.  OoUln  in  his  paper  <m  British  IfoiddM  AoiJyptntM  (Xnt  Moil  llag.,  ToL  S^ 
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Spedie  characUrs. — As  indicated,  all  four  species  are  similar  in 
color.  An  are  glossy  black,  the  abdomen  being  more  or  less  dis- 
tinctly tinged  with  bronze,  green,  or,  especially  at  apex,  with  a  vio- 
laceous lustre.  The  wings  are  hyaline,  but  in  riparia,  and  especially 
in  the  male  of  that  species,  they  are  often  slightly  suffused  with 
brown.    The  squamae  are  white  with  pale  fringes.    Halteres  black. 

AOSOmrZA  KIPABIA,  imw  t99tkm. 

Female. — ^Head  in  profile  as  in  fig.  1 ;  frons  barely  oyer  one-third 
the  head  width,  and  1)  times  as  long  as  broad;  triangle  glossy,  long 
and  slender,  reaching  three-fourths  the  distance  to  lunule;  ocellar 
bristles  parallel,  directed  forward;  orbits  of  almost  uniform  width  on 
their  entire  length,  each  equal  to  one-third  the  width  of  center  stripe; 
5  pairs  of  orbitals  present,  situated  dose  to  inner  margin  of  orbits, 
becoming  sucessivdy  weaker  anteriorly,  the  anterior  3  pairs  in- 
curved, orbital  hairs  numerous  though  weak;  arist-a  slender,  almost 
bare,  its  length  about  1)  times  that  of  width  of  frons  anteriorly; 
eyes  without  distinct  pile.  In  front  of  the  anterior  pair  of  dorso- 
centrals  there  are  generally  at  least  1  pair,  rarely  2,  of  setulae  which 
are  distinctly  stronger  than  the  weak  discal  setulae,  but  which  can 
hardly  be  considered  as  dorso-centrals  because  of  their  close  approx- 
imation to  the  anterior  pair  and  their  inconstancy,  being  sometimes 
absent  on  one  9ide  and  present  on  the  other  in  individual  specimens; 
the  discal  setulae  are  numerous,  10-12  irregular  rows  between  the 
doiso-centrals.  Abdomen  ovate;  surface  with  numerous  short  hairs, 
those  at  apex  and  on  lateral  margins  at  base  longer.  Mid  tibia  with 
the  pair  of  bristles  present  though  weak.    Wings  as  in  fig.  2. 

Lraigth,  1.75-2  mm. 

Type-iocalUy. — ^Urbana,  Illinois,  July  4, 1914.  A  series  of  16  speci- 
mens taken  by  the  writer  and  Mr.  C.  A.  Hart  on  v^etation  in  the  dry 
portions  of  the  old  channel  bed  of  Salt  Fork.  Six  paratypes,  Algon- 
quin, Illinois,  June,  July,  September,  and  October,  W.  A.  Nason; 
and  one,  St.  Joseph,  Illinois,  May  10,  1914,  same  collectors  as  type 
B^es. 

The  male  agrees  with  the  female  except  in  having  the  abdomen 
more  slender,  the  hypopygium  small  and  knoblike,  and  the  wings 
more  distinctly  infuscated. 

Food  plant. — ^Unknown. 

Paratype.—CtA.  No.  19390,  U.S.N.M. 

AOROatTZA  ttUBVIMBRSk  iMw  iptclM. 

Female. — ^Differs  from  riparia  in  head  characters  as  follows:  Frons 
Bubquadrate,  distinctly  over  one-third  the  head  width;  triangle  short 
and  broad,  reaching  three-fourths  the  length  of  frons;  orbits  over 
one-third  as  wide  as  central  stripe;  5  pairs  of  bristles  situated  near 
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to  inner  margin  of  orbitB,  their  length  not  so  distinctly  reduced  an- 
teriorly as  in  previous  species;  ocellar  bristles  short,  parallel;  orbital 
hairs  numerous  and  short;  pile  on  eyes  barely  distinguishable;  arista 
bare,  swollen  at  base,  entire  length  about  1)  times  that  of  anterior 
width  of  frons;  profile  as  in  fig.  3.  Mesonotum  with  two  pairs  of 
dorso-centrals;  discal  setulae  very  numerous,  short,  and  irregolar. 
Abdomen  ovate,  apex  and  lateral  margins  with  rather  long  hairs, 
surface  hairs  short  and  not  very  numerous.  Mid  tibial  bristles  dis- 
tinct.   Wings  as  fig.  4. 

Length,  2.5-3  nmi. 

TypeAocdlity. — St.  Joseph,  Illinois,  May  17,  1914,  taken  by  the 
writer  and  Mr.  C.  A.  Hart.  Paratype,  Algonquin,  Illinois,  May  17, 
1894,  W.  A.  Nason. 

The  male  agrees  with  the  female  except  that  it  is  more  slender  and 
the  wings  are  a  trifle  narrower. 

Food  plant. — ^Unknown. 

Paratype.— CaL  No.  19391,  U.S.N.M. 

AOROMTZA  VnUENS  Lotw. 

Female. — ^Differs  from  subvirens  only  in  the  arrangem^it  of  the 
orbital  bristles,  which  is  shown  in  fig.  5,  and  in  having  the  frons  dis- 
tinctly buccate. 

Mdle. — Similar  to  female,  but  the  pile  is  very  conspicuous  on  a 
small  area  on  upper  surface  of  eyes  near  to  margin.  Venation  as 
fig.  6. 

AOROMTZA  OIBSOm,  new  iptclM. 

Female. — ^Profile  as  fig.  7;  frontal  triangle  rather  broad,  reaching 
well  beyond  half  way  to  lunule;  anterior  pair  of  orbitals  cruciate, 
second  pair  incurved  but  inclining  slightly  backward,  upper  2  pairs 
very  dose  together,  the  lower  pair  slightly  incurved,  the  upptf 
slightly  inclined  outwardly;  orbital  hairs  numerous;  eyes  without  dis- 
tinguishable pilosity.    Mesonotum  as  in  virena.    Venation  as  fig.  8. 

Male. — Similar  to  female;  hjrpopygium  of  normal  size. 

Length  2  mm. 

Pupa. — Pale  shining  yellow.  Segments,  except  the  last  3  with 
their  anterior  halves  covered  with  closely  placed  microscopic  settilae; 
posterior  spiracles  short,  disk-like,  figs.  9  and  10. 

Length,  3  mm. 

Type-^p^cimen.— Tempe,  Arizona,  reared  from  alfalfa,  by  E.  H. 
Gibson,  for  whom  the  species  is  named.    Webster's  number  12239. 

Type.— CB.t.  No.  19392,  U.N.S.M. 

I  had  difficulty  in  deciding  whether  this  species  was  distinct  from 
pTuiseoli  Coquillett,  described  from  specimens  mining  in  stems  of 
French  beans  in  Australia,  but  an  examination  of  one  of  the  para- 
types  forwarded  from  the  United  States  National  Museum  proves 
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tbat  it  is  distinct,  though  dosely  related.  Phaseoli  has  the  head 
almost  similar  to  that  of  ripariaj  the  orbital  hairs  very  weak,  the 
vibrisss  comparatiyely  stronger,  the  cheek  narrower,  the  eye  more 
elongate,  and  the  venation  different,  the  inner  cross  vein  being  but 
slightly  beyond  the  middle  of  the  discal  cell  and  the  last  section  of 
fourth  vein  4  times  as  long  as  penultimate  section.  Length:  1  mm. 
Papa:  Colored  as  that  of  gibsonij  but  more  glossy.  Setul»  indis- 
tmguishable,  posterior  spiracles  as  fig.  11. 


AOROMTZA  SUPATORXAX,  MW  i 

Closely  resembles  gibsoni,  but  separable  by  the  following  charac- 
ters: The  4  pairs  of  orbitals  are  comparatively  stronger  and  more 
equal  in  length;  the  eyes  of  the  male  are  slightly  pubescent  above, 
the  cheeks  are  linear  in  the  male,  slightly  higher  in  the  female,  the 
last  sections  of  the  third  and  fourth  veins  are  more  regularly  and 
decidedly  divergent;  the  penultimate  section  of  fourth  vein  in  the 
male  is  slightly  over  one-fourth  as  long  as  ultimate;  in  female  it  is 
nearly  one-fourth  as  long  as  ultimate  and  the  outer  cross  vein  is 
straight  (in  giisoni  it  is  very  slightly  but  distinctly  bent  outward 
at  middle).    In  other  respects  similar  to  gibsam. 

Typenspecimen. — ^Rio  Piedras,  Porto  Rico,  July  16,  1914.  Reared 
from  Ehipatarium  odaratum,  by  Thos.  H.  Jones,  P.  R.  S.  G.  A.,  Aoc. 
No.  775-1914. 

Tvpc— Cat.  No.  19393,  U.S.N.M. 

The  following  species  does  not  belong  to  the  group  dealt  with  in 
the  previous  paper,  but  for  convenience  is  inserted  with  them,  as  are 
also  the  nomenclaturial  notes  at  end  of  this  paper. 

AOROMTZA  OOmCSPS,  IMW  tv^tkm. 

FemdU. — Glossy  black;  halteres  black;  squamsD  brownish;  fringes 
dark  brown;  wings  dear,  veins  black. 

Head  in  profile  as  figure;  frons  one-third  the  head  width,  slightly 
narrowed  anteriorly,  its  length  about  1}  times  its  width;  orbits  wdl 
defined,  very  nairow,  at  the  broadest  part  not 
more  than  one-fifth  as  wide  as  center  stripe; 
orbital  bristles  4  in  number,  the  lower  2  pairs 
slightly  incurved;  orbital  hairs  numerous;  frontal 
triangle  glossy  and  well  defined,  not  extending  to 
middle  of  frons;  mouth  margin  produced  as  in 
figure.  Mesonotum  with  2  pairs  of  dorso-central  fig.  i3.-aobomtza  com- 
bristles;  discal  setulse  numerous,  about  12  irreg-  **"•  ^*^^  ®'  "^" 
\ilar  rows  between  the  dorso-centrals,  continued 
to  the  transverse  level  of  posterior  dorso-centrals;  scutellar  bristles 
subequal,  the  apical  pair  cruciate.  Abdomen  ovate;  ovipositor 
normal.  Legs  normal  in  shape;  mid  tibiae  without  distinguishable 
bristles  posteriorly.    Costa  to  fourth  vein;  inner  cross  vein  below 
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end  of  first  vein  and  at  three-seyenths  from  apex  of  discal  cell;  last 
section  of  fourth  vein  over  4  times  as  long  as  penultimate  section; 
last  section  of  fifth  vein  very  slightly  shorter  than  penultimate 
section;  last  sections  of  veins  3  and  4  distinctly  divergent. 

Lengthy  2  mm. 

Type-specimen. — Salt  Lake,  Utah,  August  4,  1914.  Reared  from 
larvflB  mining  in  Sanchua  ospeTf  by  P.  H.  Timberlake.  Timberlake's 
No.  915a. 

Type.—CeLt  No.  19394,  U.S.N.M. 

This  species  belongs  to  the  group  which  has  the  anterior  angle  of 
cheeks  produced  in  both  sexes  and  the  vibrissae  in  the  form  of  a  fas- 
ciculus in  the  male.  Coniceps  is  closely  allied  to  qffinis  Malloch,  from 
which  it  may  be  separated  by  the  less  strongly  bristled  frons,  the 
narrow  orbits,  conspicuously  produced  mouth  margin,  and  different 
venation. 

Notes  on  names  of  Agromyza  species  can  be  found  in  a  paper  deal- 
ing with  Formosan  species  of  Agromyzidae,^  and  in  one  on  North 
American  species. 

I  inadvertently  erred  in  leaving  the  name  airaia  in  my  table  of 
species  in  Agromyza;  this  should  read  nignta  as  in  the  text.  Also  I 
used  the  species  name  niveipennis,  which  is  preempted  by  niveipennia 
Zetterstedt;  I  propose  to  change  the  name  of  my  species  to  vUri- 
nervis,  new  name.  I  abo  overlooked  Strobl  and  Czemy's  name 
infimuUa  in  this  genus  and  made  a  homonym  in  describing  a  North 
American  species.'  This  species  may  be  known  by  the  new  name 
subinfam^Ua. 

EXPLANATION  OF  PLATE  36. 

Fig.  1,  Agromyza  riparia,  head  in  profile. 

2,  Agromyza  riparia,  wing. 

3,  Agromyza  svhvirenz,  head  in  profile. 

4,  AgroTnyza  aubvireTis,  wing. 

5,  Agromyza  virens,  head  in  profile. 

6,  Agromyza  wens,  wing. 

7,  Agromyza  gibioni,  head  in  profile. 

8,  Agromyza  gibwnif  wing. 

9,  Agromyza  gibsoni,  apex  of  pupa. 

10,  Agromyza  gibsoni^  apex  of  posterior  and  spiracle  of  pupa. 

11,  Agromyza  phaseoli,  posterior  and  spiracle  of  pupa. 

1  Ann.  Nat.  Mas.  Hang.,  vol.  12, 1914,  pp.  306-336. 
>Oan.£nt.,1015,p.l5. 
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Details  of  Aqromyza  Species,  Pup>c,  and  Imagines. 
For  explanation  of  plate  see  page  108. 
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NOTES  ON  THE  COMPOSITION  AND  STRUCTURE  OF  THE 
INDARCH,  RUSSIA,  METEORIC  STONE. 


By  Gbobob  p.  Mebbill, 
Head  Curator ^  Department  of  Geology  y  United  Statu  National  Mueewn, 


This  interesting  stone  fell,  according  to  V.  Siemaschko,  on  April  7, 
1891,  though  Meunier  ^  gave  the  date  as  April  9.  According  to 
Wulfing's  catalogue  the  stone  has  since  been  described  by  Tarassow, 
but  seems  never  to  have  been  subjected  to  a  thorough  microscopic  or 
diemical  inyestigation.  I  have,  therefore,  mduded  it  in  the  studies 
on  the  minor  constituents  on  which  I  have  been  engaged.' 

It  is  stated  by  Meunier  that  in  falling  the  stone  buried  itself  in  the 
soil  to  a  depth  of  18  cm.  and  scorched  the  vegetation  for  a  radius  of 
10  meters,  being  still  hot  when  exhumed  10  hours  later.  The  dark 
color  he  r^arded  as  due  to  the  heat  to  which  it  had  been  subjected, 
and  he  daimed  to  have  produced  similar  results  in  the  laboratory 
on  stones  of  his  Montrejeit  group. 

Macroscopically  the  stone  is  of  a  dark  greenish  gray  color,  firm  and 
compact,  admitting  of  a  polish,  and  on  the  polished  surface  thickly 
studded  with  small,  dark,  almost  black  chondrules  and  nodular 
masses  of  metal  and  troiUte,  the  largest  of  which  are  rardy  over  1 
mm.  in  diameter.  Under  a  pocket  lens  the  chondrules  are  mostly 
of  a  green  color,  though  some  are  nearly  black.  They  break  with  the 
matiLc  in  which  they  are  embedded.  In  thin  sections  and  under  the 
microscope  the  structure  is  quite  obscure  owing  to  the  prevalence  of 
graphite,  which  everywhere  impr^nates  it.  It  presents  a  dense 
black  irresolvable  ground  throughout  which  are  scattered  the  iron 
and  iron  sulphide,  together  with  abimdant  sharp  splinters  of  pyroxene 
and  numerous  more  or  less  fragmentary  chondrules  of  the  same 
mineral  in  both  porphyritic  and  radiating  forms  (see  pi.  37).  All 
of  the  well  crystallized  forms,  both  in  isolated  particles  and  in  the 
chondrules,  belong  to  the  polysynthetically  twinned  clino-enstatite 
type.  No  olivine,  f ddspar,  or  other  silicate  mineral  was  determined, 
though  carefully  sought,  as  their  presence  was  siiggested  by  the 

>  Comptes  Bendiu,  yoL  126, 1897,  p.  804. 

*  8m  preUmiD&ry  paper,  Amor.  Joum.  BcL,  yoL  85»  1918,  pp.  £09-fi26. 

Proceedinos  U.  8.  National  Museum,  Vol.  49-No.  2098. 
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analysis.  The  presence  of  carbonic  acid,  as  shown  by  the  analysis, 
suggested  the  mineral  breunnerite,  but  this  could  not  be  determined 
absolutely  owing  to  the  obscuring  effect  of  the  graphite  ab*eady  men- 
tioned, although  the  solution  obtained  by  boiling  for  a  few  minutes 
in  dilute  (1-4)  hydrochloric  acid  reacted  distinctly  for  magnesia. 
The  calciiun  sulphide,  oldhamite,  was,  however,  detected  first  by 
chemical  means  and  afterward  by  the  microscope.  The  mineral 
occurs  in  the  sUde  in  the  form  of  irregular  areas,  sometimes  inter- 
stitial and  sometimes  inclosed  in  the  enstatite.  It  is  of  a  yellow 
brown  color,  sometimes  greenish,  completely  isotropic,  and  with  well 
developed  cubic  cleavage.  Attempts  at  isolation  of  the  mineral 
failed.  Microchemical  tests  were  also  rendered  futile  by  the  abun- 
dant hydrogen  disulphide  givlsn  off  when  the  sUde  was  treated  with 
even  the  most  dilute  acid.  On  boUing  9.36  grams  of  the  finely  pul- 
verized stone  for  one  hour  in  distilled  water  the  solution,  smelling 
distinctly  of  H,S,  yielded  0.464  per  cent  CaO,  the  equivalent  of  0.596 
per  cent  CaS. 

Analyses  of  the  stone  by  Dr.  J.  E.  Whitfield  yielded  the  results 
given  below: 

Metallic  portion  separated  by  mercuric  chloride  solution. 

Porosoi. 

Iron(Fe) 90.44 

Nickel  (Ni) a  26 

Cobalt  (Co) , 0.18 

Phoephorufl(P) 0.08 

Manganeee  (Mn) L04 

100.00 

Silicate  portion,  free  as  possible  from  the  metal,  sulphides,  and 
graphite,  yielded: 

Peroant 

Silica  (SiOa) 47.970 

Alumina  (AlA) 2.647 

Ferrous  oxide  (FeO) 19.283 

Phoephoric  acid  (PaOj 0.699 

Manganoua  oxide  (MnO) 0. 176 

Nickel  oxide  (NiO) 0.739 

Cobajt  oxide  (CoO) 0.067 

lime  (CaO) L569 

Magnesia  (MgO) 22.736 

Carbonic  acid  (COa) 0.363 

Soda(NaaO) Trace. 

Potash  (KaO) None. 

Water  (HaO) 8.762 

100.00 

Independent  determinations  showed  13.296  per  cent  of  FeS  and 
0.31  per  cent  of  graphite. 
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A  recalculation  of  these  analyses  gives  the  following,  showing  the 
composition  of  the  stone  as  a  whole: 

Peroont. 

Sflica  (SiO,) 36.699 

Alumina  (AljO,) 1. 969 

Pemms  oxide  (FeO) 25.790 

Manganoug  oxide  (MnO) 0.130 

Nickel  oxide  (NiO) 0.549 

Cobalt  oxide  (CoO) 0.049 

l4me(CaO) 1.160 

Magneria  (MgO) 16.920 

Oarixmic  acid  (COO 0-271 

Phosphoric  add  ( P,0,) 0. 520 

Water  (HjO) 2.799 

lion  (metaUic)  (Fe) 10.400 

Nickel  (Ni) 0.949 

Cobalt  (Co) 0.020 

Phoflphorus  (P) 0.092 

Mtngmeee  (Mn) 0.119 

Carbon  (graphite)  (C) 0.310 

Sulphnr 5.100 

102.846 
Conectioii  lor  0 2.54 

lOadOO 
No  barium,  strontium,  or  zirconium  could  be  detected. 
The  presence  of  water,  though  as  a  rule  not  expected,  has  before 
been  noted  in  carbonaceous  meteorites  and  in  the  present  case  at 
least  is  due  to  the  oxidation  and  hydration  of  the  sulphides  and 
perhaps  small  amount  of  lawrencite.  The  mineral  composition  so 
far  as  determined  by  analysis  and  microscopic  examination  is: 

Pwomt. 

Silicate  (engtatite) '. 74.42 

Metal 1L50 

Troilite 13.296 

Oldhamite 0.596 

Gmphite.... 0.31 

100.122 
Specific  gravity 3.42 

Hie  stone  is  classed  by  Wdlfing  as  a  carbonaceous  chondrite  (Kc). 
Meonier  places  it  in  his  Stawropolite  Group. 

So  far  as  the  author  at  this  moment  recalls,  oldhamite  has  up  to 
the  present  time  been  either  found,  or  suspected  to  occur,  in  the 
meteoric  stones  of  Allegan,  Bishopville,  Busti,  Hvittis,  Indarch,  and 
St  Mark's.  In  the  first  two  its  presence  has  been  shown  only  by 
diemical  tests;  in  the  other  four  its  presence  has  as  well  been  revealed 
by  the  microscope.  How  prevalent  it  may  be  in  other  stones  remains 
to  be  seen  and  often  much  care  and  study  must  be  devoted  to  its 
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search,  as  it  is  quite  inconspicuous  and  until  once  seen  difficult  of 
recognition.  It  is  of  interest  to  note  that  thus  far  its  presence  does 
not  seem  to  be  characteristic  of  any  particular  class  of  stones,  the 
Allegan  being  a  chondritic  tuff  (Ceo),  Busti  standing  in  a  class  almost 
by  itself  (Bu),  Bishopville  an  almost  purely  pyroxenio  stone  (Chl)i 
Hvittis  a  chrystalline  '^kugelchen"  chrondite  (Cck),  Indarch  a  carbo- 
naceous chrondite  (Kc),  and  St.  Mark's  a  chrystalline  chondrite  (jSk). 
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THE  DIPTEROUS  GENUS  SYMPHOROMYIA  IN  NORTH 

AMERICA. 


By  John  Mebton  Albbioh, 

A98igtanl,  Cereal  and  Forage  Ineect  InveetigatioM,  Bureau  of  Entomology, 


The  genus  Sympharomyia  was  established  by  Frauenfeld  in.  1867.' 
Only  one  species  is  mentioned,  Atherix  mdaena  Meigen,  which  thus 
becomes  the  undoubted  type  of  the  genus.  Happily,  there  is  no 
nomendatural  dispute  whatever  about  the  correct  application  of  the 
name,  and  it  has  never  been  used  in  any  other  sense  than  the  origi- 
nal one.  The  known  species  are  confined  to  Europe  and  North 
America. 

The  first  North  American  species  were  mentioned  by  Osten  Sacken 
in  his  Western  Diptera,  1877,  in  a  paragraph  which  is  wdl  worth 
quoting  for  its  historic  interest: 

8tfmphoromyia,wp.—I[Blt  a  dozen  species,  whichi  took  in  Marin  and  Sonoma  Coon- 
tieB  in  April  and  May,  and  about  Webber  Lake  in  July,  all  hftve  the  anal  cell  open 
and  therefore  belong  to  the  genus  Sympharomyia  Frauenfeld  (PUolina  Schiner,  not 
Zettostedt).  California  seems  to  be  much  richer  in  this  group  than  Europe  or  the 
Atlantic  States  of  North  Am^lca;  but  as  these  species  resemble  each  other  very 
dosely,  and  as  both  sexes  often  differ  in  cdLoring,  I  deem  it  more  prudent  not  to 
attempt  to  describe  them. 

The  female  of  one  of  these  species  which  I  observed  near  Webber  Lake  stings  quite 
painfully  and  draws  blood  like  a  Tabamie.  I  am  not  aware  of  the  fact  ever  having 
been  noticed  before  concerning  any  species  of  Leptidae  (p.  244). 

The  next  occurrence  of  the  genus  in  North  American  literature  was 
when  Williston  described  two  species,  pachyceraa  and  flagens}  This 
was  closely  followed  by  an  article  by  Bigot/  in  whidi  he  described 
fflx  species  from  North  America,  latipalpis,  picticomis,  trivittaia,  fulr 
vipes,  atripesy  and  conuUa.  In  an  appendix  to  the  same  article,  dated 
April  4,  1887,  Bigot  states  that  he  has  received  Williston's  paper  and 
finds  picticomis  and  irivitUUa  to  be  synonyms  of  piagens  and  pachy- 
ceras,  respectively. 

The  only  general  treatment  which  the  genus  has  received  in  this 
country  was  by  Coquillett,*  in  which  10  species  are  recognized. 

1  Verh.  sool.-bot.  Ges.  Wien,  roll.  17,  p.  497. 

*  Tiaiu.  Amer.  Ent.  Soq.,  vol.  13, 1886,  p.  287. 

•  BnU.  Soe.  Zool.  Franoe,  vol.  12, 1887,  pp.  1S>15. 
« Joum.  N.  Y.  Ent.  Boo.,  vol.  2, 1804,  pp.  63-M. 

Proceedihos  U.  8.  National  Museum,  Vol.  49— No.  2099. 
81022*— Proc.NJ«I.vol.4a-15 8  113 


Digitized  by  VjOOQIC 


114  PROCEEDiyaS  of  the  national  MV8EVM.  T0L.49. 

Bigot's  species  are  reduced  to  synonymy^  except  latipalpis,  and 
seven  new  species  are  described,  five  of  them  in  only  one  sex.  In 
the  20  years  from  this  paper  to  the  present  Johnson  has  described 
two  species,  Adams  one,  and  Coquillett  one  more. 

In  the  following  pages  22  species  are  recognized,  of  which  11  are 
known  in  both  sexes,  the  male  only  in  5,  and  the  female  only  in  6. 
Two  or  three  of  them  are  not  firmly  established.  These  figures  show 
how  much  still  remains  to  be  done  in  collecting  and  studying  the 
group. 

Oenerie  characters. — ^The  genus  includes  Leptid  flies  with  five  pos- 
terior ceUs,  the  anal  cell  open;  third  antennal  joint  simple,  rather 
deep  vertically,  attached  above  its  middle,  usually  kidney-shaped 
(sometimes  concave  in  profile  below  the  arista,  then  not  quite  kidney- 
shaped);  arista  subapical;  tibial  spurs  none  in  front,  two  in  the  mid- 
dle, one  behind,  but  often  quite  weak  in  males. 

Specific  characters. — ^There  are  several  characters  which  may  be 
used  singly  to  divide  the  genus  into  two  groups  of  several  species 
each.  Five  species  have  the  third  antennal  joint  concave  in  profile 
below  the  arista,  a  character  applying  equally  to  both  sexes  and 
very  distinct;  sides  of  face  pilose  is  found  in  nine  species,  but  is 
slight  in  a  few  oases,  especially  in  the  female;  infuscation  of  the  hal- 
teres  seems  to  be  very  useful,  but  there  are  cases  in  which  it  ocours 
in  the  male  and  not  in  the  female.  Color  characters  occur  in  anten- 
nae, palpi,  legs,  and  abdomen,  but  except  the  last  are  prone  to  be 
variable  and  can  be  used  only  with  great  caution.  Width  of  the 
front  is  a  good  character  in  females,  several  species  having  it  much 
wider  than  one  eye  (always  measured  just  above  the  antennae, 
viewed  from  in  front).  Several  males  of  the  group  with  concave 
third  joint  have  a  thomlike  bunch  of  spines  on  the  middle  coxa,  a 
very  striking  thing.  Many  males  have  on  the  front  side  of  the  hkad 
coxae  near  the  tip  a  distinct  condyle,  smooth,  poUshed,  rounded  or 
conical,  which  fits  into  a  corresponding  socket  in  the  hind  side  of  the 
middle  coxa.  I  have  made  but  little  use  of  this,  because  it  is  nor- 
mally almost  invisible  and  I  could  not  compare  its  form  satisfactorily 
in  different  species.  I  have  not  studied  the  male  genitalia,  although 
I  do  not  doubt  that  in  the  course  of  time  they  wiU  be  found  useful  in 
critical  cases.  In  my  opinion  it  is  not  safe  to  depend  merely  on 
their  characters  as  they  occur  in  ordinary  specimens,  as  they  are  not 
always  folded,  in  the  same  manner  in  the  same  species.  It  will  prob- 
ably be  necessary  to  detach  the  organs  and  make  permanent  mounts 
of  them. 

Habits. — ^The  bloodsucking  habit  of  the  female  in  one  species  is 
alluded  to  above  in  the  quotation  from  Osten  Sacken.    Knab^ 

1  Froo.  WaBhington  Ent.  Soe.,  vol.  14, 1912,  pp.  108, 116;  and  voL  17, 1916,  p.  88. 
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mentions  Oaten  Sacken's  item  already  quoted,  and  adds  an  interest- 
ing list  of  cases  where  bloodsucking  has  been  attributed  to  Leptidae  of 
other  genera;  later  in  the  same  volume  he  mentions  conversing  with 
Prof.  R.  A.  Cooley  on  the  habits  of  a  Montana  species,  and  gives  the 
following  statement  from  him: 

We  have  repeatedly  taken  a  spedee  of  Symphonmyia  in  the  act  of  taking  blood. 
They  have  always  attacked  me  on  the  hand,  and  they  inflict  a  painful  wound.  The 
fizBt  time  I  was  bitten  by  one  I  dapped  with  the  same  caution  that  I  would  a  moe- 
qnito,  lest  it  should  escape,  but  I  soon  learned  that  this  was  unnecessary,  for  one  can 
pick  them  up  with  the  fingers  as  he  would  an  inert  object.  In  fact,  you  may  poke  them 
around  with  the  finger  without  causing  them  to  fly.  They  come  and  alight  almost 
mlently  and  generally  come  singly .  Our  note  on  this  species  is  as  follows:  "Note  143. — 
Ttoubleaome  bloodsucking  fly.  Causing  swelling;  very  painful.  Ply  is  silent  when 
alighting.'' 

It  is  my  impression  that  this  is  distinctly  a  mountain  form;  that  is,  we  do  not  find 
it  in  our  large  open  valleys,  but  only  in  mountainous  places. 

Mr.  (^ooleys  specimens  bearing  the  number  143  are  8.  Mtia  Johnson. 
Prof.  T.  D.  A.  CockereU  furnishes  the  following  hitherto  unpub- 
lished instance  of  the  bloodsucking  habit: 

On  July  6, 1914,  at  the  Webber  ranch,  between  Ward  and  Aliens  Park,  Colorado,  a 
Symphxmmvyia  settled  on  my  right  hand  close  to  the  base  of  the  little  finger,  and  sucked 
blood.  Unfortunately,  I  crushed  the  fly  before  noticing  what  it  was,  but  I  preserved 
the  crushed  specimen,  smeared  with  blood.  The  wound  was  not  painful ;  it  appeared 
as  a  bright  red  spot,  and  soon  healed.  The  next  day,  on  the  Longs  Peak  Trail  above 
Longs  Peak  Inn,  at  about  10,000  feet,  Symphofomyia  attacked  a  lady  member  of  our 
party.  We  captured  two  q>ecimens,  before  they  had  drawn  any  blood,  and  preserved 
them  in  good  condition.  They  belong  to  two  different  species,  one  of  which  is 
identical  with  the  one  from  Webber  ranch. 

The  three  specimens  accompanied  the  note;  two  are  8.  hirta, 
induding  the  one  which  actually  sucked  blood;  the  other  is  8.  atripes. 

I  found  8.  atripes  Bigot  very  troublesome  to  horses  on  the  stage 
road  from  Ashf ord,  Washington,  to  Longmires  Springs,  in  the  Mount 
Rainier  National  Park.  This  was  on  August  2,  1905.  There  were 
about  100  flies  at  once  hovering  about  the  f  oiur-horse  stage  team,  many 
biting  the  horses  and  a  few  the  passengers.  They  were  most  abun- 
dant about  the  horses'  heads,  and  I  noticed  the  blood  trickle  down 
from  punctures  that  the  fly  had  left,  indicating  that  the  razor- 
edged  mandibles  cut  a  considerable  hole  in  the  skin.  I  have  never 
seen  Tabanidae  attack  horses  so  severely.  See  notes  under  pacby- 
eeras  and  kincaidi. 

On  several  occasions  I  have  had  female  Symphoromyias  alight  on 
my  hands  and  clothing  as  if  attracted,  but  depart  without  biting. 
However,  on  May  31, 1913,  near  Moscow,  Idaho,  I  was  bitten  a  couple 
of  times  by  8,  inquisitor,  new  species,  which  was  plentiful  that  day. 
I  captured  some  thirty  specimens  alighting  upon  me,  or  circling 
about  my  head  exactly  as  a  Chrysops  does. 
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Female  specimens  will  generally  be  taken  by  collectors  when 
attracted  in  the  manner  just  described,  and  occasionally  on  windows; 
rarely  in  any  other  way.  Males,  on  the  contrary,  are  never  attracted 
to  animals,  and  are  only  to  be  f omid  on  foliage  in  the  sun,  or  rarely 
on  windows.  It  will  require  much  careful  study  to  find  and  collocate 
the  sexes  still  unknown  of  the  species  now  known  from  only  one  sex, 
not  to  mention  the  probability  of  other  species  being  in  existence. 

Specific  names  used  by  WiUiston  and  Coquillett  (plagenSf  limaia, 
cruenta)  seem  to  imply  a  bloodsucking  habit,  but  no  observations 
have  been  published  on  these  species,  and  Osten  Sacken's.  note  may 
have  su^ested  the  names. 

Osten  Sacken  collected  several  females  of  8.  atripes  at  Webber  Lake 
and  a  single  one  each  of  invrhana  and  cinerea;  it  is  therefore  a  fair 
presmnption  that  atripes  was  the  one  which  bit  him. 

The  larval  habits  are  unknown.  In  the  nearest  related  genus, 
Aiherix,  the  larvae  live  in  water  in  mountain  streams.*  Other  Lep- 
tidae  have  various  larval  habits;  Professor  Comstock  showed  me 
larvae  of  a  species  from  the  California  Sierras  which  are  ant-lions,  like 
VermUeo  of  Europe;  he  did  not  succeed  in  rearing  the  adult,  which 
remains  unknown. 

Distribution. — Of  the  22  known  North  American  species,  only  three 
occur  east  of  the  Eocky  Mountain  region,  these  three  also  occurring 
in  the  West  along  with  the  19  others.  California  has  15  species; 
Washington  and  Montana,  5  each;  Colorado,  4;  British  Columbia, 
Idaho,  and  Oregon,  3;  other  States  and  Provinces  with  smaller 
number.  One  peculiar  thing  is  that,  from  Colorado  eastward,  no 
localities  are  represented  in  collections  (with  the  exception  of  one 
specimen  from  Ohio  and  one  from  Alabama)  imtil  eastern  Penn- 
sylvania is  reached.  The  species  most  widely  distributed  is  what  I 
have  called  hirta,  which  may,  however,  prove  to  be  a  complex;  it  is 
represented  from  Alabama  to  Alberta,  and  from  New  Hampshire  to 
New  Mexico.  Atripes,  the  bad  biter,  occurs  from  Alaska  to  Colorado 
and  California.  Even  these,  however,  seem  to  occur  only  here  and 
there  in  the  wide  range  mentioned.  Most  of  the  species  are  without 
doubt  extremely  local  in  occurrence  within  their  range. 

AcTcnowledffments. — ^Mr.  J.  E.  Collin,  Newmarket,  England,  lent  me 
the  types  of  Bigot's  six  species.  Mr.  Charles  W.  Johnson,  of  the 
Boston  Society  of  Natural  History,  lent  type  material  in  hirta,  cin- 
erea,  and  Jlavipalpis.  Director  Samuel  Henshaw,  of  the  Museum  of 
Comparative  Zoology  at  Harvard  University,  sent  me  the  material 
collected  by  Osten  Sacken  in  1876  (26  specimens,  in  seven  species). 
Prof.  Trevor  Kincaid,  of  the  University  of  Washington,  sent  his  en- 
tire collection  in  the  genus,  rich  in  Puget  Sound  material  and  con- 

1  Aldrich,  Bnt.  News,  yoL  23,  p.  UO. 
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tainmg  males  of  two  species  not  before  seen.  All  of  this  material 
and  much  more  borrowed  in  smaller  lots  I  was  allowed  to  take  to 
Washington  and  study  in  connection  with  the  United  States  National 
Museum  types;  so  that  I  had  about  400  specimens  together,  includ- 
ing types  of  all  species  but  those  in  the  University  of  Kansas,  which 
I  examined  later.  Even  with  tfiis  exceptional  opportunity,  I  did 
not  have  material  enough  to  fully  settle  the  status  of  two  or  three 
species,  which  must  await  further  collection  of  specimens.  The 
names  of  collectors  are  mentioned  in  connection  with  the  various 
species;  my  thanks  are  due  to  them,  to  the  gentlemen  above  named, 
and  to  Profs.  H.  F.  Wickham  and  S.  J.  Hunter,  and  to  Mr.  Frederick 
Enab,  and  Dr.  L.  O.  Howard. 

Tables  of  BrxoiEa  of  Stmphobomtia. 

MALES. 

1.  Face,  with  long,  erect  pUe  on  the  rides 2. 

Face  bare  on  the  ridee 8. 

2.  Fhiboacis  slender,  with  nairow  labella,  aa  long  as  height  of  head  (California). 

cnienta  Coquillett. 

Fh)bo6C3E  normal,  short,  the  labella  fleshy 3. 

8.  Third  antennal  joint  concave  in  profile  at  apex,  below  the  artista 4. 

Third  antennal  joint  kidney-shaped  as  usual,  hence  convex 7. 

4.  Sides  of  abdominal  segment  2-4  broadly  yellow  in  ground  color  (Puget  Sound; 

California) Mdbmt,  new  species. 

Sides  of  abdomen  black 5. 

6.  Palpi  and  third  antennal  joint  yellow  or  reddish;  pile  on  head  very  dense  and  long, 

reddish  (CaUfcnmia) pilosa,  new  species. 

Falpi  and  third  antennal  joint  black 6 . 

6.  PUe  of  sides  of  face  and  of  first  antennal  joint  very  dense;  fourth  posterior  cell 

closed  or  nearly  so  (Califomia) barbata,  new  species. 

Pile  of  moderate  denrity;  fourth  posterior  ceU  wide  open  or  sli^tly  narrowed 
(California;  Washington) john$onx  Coquillett. 

7.  Fourth  abdominal  segment  expanded  below  on  each  side,  with  a  row  of  stiff  black 

hairs  along  the  projecting  margin  (Oregon;  Washington— <x>fnata  Bigot). 

poc/^foeroi  Williston. 
Fourth  abdominal  segment  plain  (Idaho;  Washington) mqumtotf  new  species. 

8.  Fnmt  and  middle  tibiae  yellow 9. 

All  tibiae  black,  knees  narrowly  reddish 12. 

9.  Halteres  yellow  (Pennsylvania;  Alabama;  New  Hampshire;  Ohio;  New  Mexico; 

Colorado; Utah;  Montana;  Idaho;  Alberts,— flavxpalpis  Adams).. Mrta  Johnson. 
Halteres  infuscated 10. 

10.  Abdomen  very  shining  (British  Colui9bla;  Washington;  Oregon;  Califomia; 

Nevada— ptcttoomtf  and  latipalpU  Bigot) plagens  Williston . 

Abdomen  opaque 11. 

11.  Small,  light-colored  species,  the  first  antennal  joint  with  mostly  white  pile  below 

(New  Jersey) einerea  Johnson. 

Medium-sized  species  with  black  pile  on  the  first  antennal  joint  (Califomia; 
Colondo-/€ni  Coquillett) trivittata  B  igot. 

12.  Body  gray  pollinose,  opaque 13. 

Body  black,  velvety,  or  shining 14. 
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13.  A  distiiict  median  gray  line  divides  the  broad,  central  dark-brown  Btzipe  of  the 

meeonotam  (Califovnia) (rucu  Goquillett. 

The  centzal  stripe  not  so  divided  (Montana;  Saskatchewan;  Mew  Hampshire). 

montana^  new  spedee. 

14.  First  antennal  joint  greatly  elongated  and  swollen,  its  vertical  diameter  over  i  that 

of  the  head  (British   Oolumbia;  Alberta;   Washington;  Montana;   Colorado; 

Utah;  California) i oHpef  Bigot. 

First  antennal  joint  much  smaUer,  its  vertical  diameter  only  about  ^  that  of  the 
head 15. 

15.  Rather  velvet-black  species,  pile  of  abdomen  yellow  (British  Columbia;  Washing- 

ton)  kincaidi,  new  speciea 

Almost  shining  species,  pile  of  abdomen  black  (Colorado) puUata  Coquillett. 

FEMALES. 

1.  Third  joint  of  antenna  concave  at  apex,  below  the  arista 2. 

Third  joint  convex  as  usual 6. 

2.  Abdomen  yellow  in  ground  color  (Washington;  California). .  iockeni,  new  species. 
Abdomen  black 3. 

3.  Sides  of  face  with  a  little  pile  (Washington;  California) johMoni  Coquillett. 

Sides  of  face  bare 4. 

4.  Mesonotum  with  three  brown  stripes^  all  narrow  and  very  distinct  (California). 

Hcwrifera  Coquillett. 
Mesonotum  with  indistinct,  broader,  unequal  stripes  (Idaho;  Montana;  California). 

inwrhoana,  new  species. 

6.  Knob  of  halteres  infuscated 6. 

Knob  yellow 11. 

6.  Abdomen  flhining  black,  broadly  red  at  apex  (California) Ivmata  Coquillett. 

Abdomen  not  as  indicated 7. 

7 .  Sides  of  face  pilose 8 . 

Sides  of  face  bare 10. 

8.  Probosds  slender,  longer  than  height  of  head  (California) cruenta  Coquillett. 

Fxobosds  shorter,  with  broad,  fleshy  labella 9. 

9.  Pale  plumbeous  species,  the  hairs  above  the  notopleural  suture  white  (Mon- 

tana)  plumbea^  new  species. 

Much  darker,  the  hairs  above  the  notopleural  suture  black  (Oregon;  California; 
Montansr— «omato  Bigot) pachyeertu  Williaton. 

10.  Front  above  antennae  as  wide  as  the  eye;  tibiae  black  (Alaska;  British  Columbia; 

Alberta;  Montana;  Wadiington;  Colorado;  Utah;  California) atripes  Bigot. 

Front  above  antennae  much  wider  than  the  eye;  tibiae  yellow  (Saskatchewan; 
Montana;  California;  New  Hampshire) numtaTia,  new  species. 

11.  Tibiae  black,  knees  nanowly  reddish 12. 

Tibiae  yellow 13. 

12.  Front  above  antennae  about  one-half  wider  than  the  eye  (Idaho;  Washington). 

inquisitor  t  new  spedes. 
Fkont  above  antennae  about  as  wide  as  the  eye  (Washington;  British  Columbia). 

kincaidi,  new  species. 
18.  Abdomen  shining  reddieh-brown  except  the  first  segment  (British  Columbia; 

Washington;    Nevada— ptcttbomu  and  Uuipalpis  Bigot) plageru  Williston. 

Abdomen  black  in  ground  color 14. 

14.  First  antennal  joint  yellow,  the  rest  black  (California) modata  Coquillett. 

First  joint  not  paler  than  the  others 15 . 
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15.  Femora  bladdah  (PenDaylvania  to  Cslilonua.,  etc.— >Iavipa{^  Adams). 

hvria  Z^Auaaasi. 
Femora  yellow 16. 

16.  Pile  of  front  and  of  meaonotum  coarse  and  long,  black  (Colorado) .  .ftUvipet  Bigot. 
Pile  of  front  diort,  black,  that  of  mesonottim  largely  white  (New  Jersey). 

cintreci  Johnson. 

SniPHOROlCTIA  ATSIPB8  BisDt. 

Sfpnphoromsia  ainpe$  Bigot,  Bull.  Soc.  Zool.  France,  vol.  12, 1887,  p.  16,  female. 
Mount  Hood,  Oregon. 

JAsZe. — ^Wholly  black  except  the  knees,  which  are  narrowly  red, 
and  the  stems  of  the  halteres,  which  are  yellowish-brown;  moder- 
atdy  shining  on  thorax  and  abdomen,  the  mesonotum  a  little  less  so, 
inctining  to  yelvety  on  the  middle,  unstriped;  first  antennal  joint 
greatly  swollen. 

Eyes  not  quite  contiguous,  vertical  triangje  with  moderate  black 
pile,  frontal  one  bare,  black;  first  antennal  joint  long  and  greatly 
thick^ied,  especially  bulging  below,  with  dense,  long  black  pile  all 
round;  the  second  and  third  joints  wanting  in  the  specimen;  face 
bare,  black;  palpi  large,  prominent,  and  densely  bushy  black  pilose; 
proboscis  short,  labella  fleshy.  In  a  slanting  transmitted  light  there 
is  a  reddish  tinge  to  the  apical  part  of  the  hairs  in  the  beard,  and 
those  on  the  palpi  and  the  underside  of  the  antenna. 

Thorax  seemin^y  not  at  all  yittate,  the  pile  blackish;  hypopleura 
with  tuft  of  pale  pile.  Abdomen  with  pale  loose  pile  on  sides  near 
base.  Femora  and  tibiae  rather  shining.  Wings  slightly  tinged 
with  brown,  the  base  yellow. 

Female. — Black,  including  antennae,  palpi,  halteres  except  the 
stalk,  legs,  and  tarsi;  moderately  cinereous  poUinose  except  the  sec- 
ond, third,  and  fourth  abdominal  s^ments  and  the  femora  and  tibiae, 
which  are  shining.  Front  Uack,  cinereous  opaque,  very  wide  above 
on  account  of  the  compound  eyes  being  nearly  lobular  in  shape,  pile 
of  front  short,  sparse,  black;  antennae  rather  short,  first  joint  hardly 
longer  than  the  two  following  together,  opaque,  with  short  black  hair 
all  round,  not  much  thickened;  second  small,  black;  third  intensely 
black,  a  little  deeper  vertically  than  long,  slightly  prominent  below 
the  arista,  the  depth  not  much  greater  than  that  of  the  first  joint, 
arista  stout,  short;  palpi  short,  thick  beyond  the  middle,  black,  bare 
above,  with  black  hairs  below;  labella  black;  proboscis  projecting 
diagonally  downward,  about  as  long  as  the  face;  the  face  cinereous, 
not  appreciably  yellow  along  the  lower  border;  occiput  a  little  pro- 
tuberant, with  black  hairs  above,  yellow  on  the  middle  and  lower 
part,  the  last  long.  Thorax  cinereous  opaque,  with  a  wide  double 
stripe  nearly  black  on  the  middle  of  the  mesonotum  and  wide  single 
stripe  each  side  abbreviated  in  front  and  interrupted  at  the  suture; 
scutellum  cinereous;  hairs  of  thoracic  dorsum  black,  sparse,  and  rather 
small;  pleura  thinly  poUinose,  subshining,  almost  bare,  the  meta^ 
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pleura  with  delicate  long,  pale  hairs;  halteres  brownish-black,  the  stalk 
brownish-yellow.  All  the  coxae  with  yellow  hair,  that  of  the  mid- 
dle ones  mixed  somewhat  with  black;  femora  and  tj^biae  moderately 
shining,  hind  femora  on  inner  side  polished.  Abdomen  wholly  Uacki 
venter  the  same;  hairs  of  abdomen  dense  and  pale  on  the  sides  at  base, 
elsewhere  short  and  mosUy  black.  Wings  distinctly  and  miiformly 
infuscated,  stigma  brown,  long,  extending  from  befwe  the  ^>ex  of 
the  auxiliary  almost  to  the  apex  of  the  second  vein. 

Length  of  male,  8  mm.;  of  female,  5.3  mm. 

Material  examined: 

One  male,  Webber  Lake,  California,  July  26,  1876. 

Bigot's  type  female.  Mount  Hood,  Oregon. 

Sixty  other  females,  distributed  as  follows:  Douglas,  Alaska  On 
Melander's  collection);  Bear  Lake  (Currie,  Caudell),  Stickeen  River 
Canyon  (Wickham),  Kaslo  (Caudell),  Mount  Cheam  (J.  Fletcher),  all 
in  British  Columbia.  Lake  Louise,  Alberta  (C.  S.  Minot,  in  C.  W. 
Johnson's  collection).  Longmires  Springs  (J.  M.  A.),  Ashford  (Dyar 
and  Caudell),  Olympic  Mountains  (Eincaid),  all  in  Washmgton. 
Collins,  Idaho  (Melander).  Midvale  (in  C.  W.  Johnson's  coll.)>  and 
Gallatin  Valley  (Cooley),  in  Montana.  Webber  Lake,  Calif omia, 
July  21,  1876  (Osten  Sacken).  Emigration  Canyon,  Utah  (A.  E. 
Fisher).  Rabbit  Ear  Pass,  Colorado  (in  Melander's  coll.);  Longs 
Peak  Trail,  Colorado  (CJockerell),  and  simply  Colo.  2019,  from  tiie 
Agricultural  College  in  the  United  States  National  Museum. 

I  associate  this  male  with  Bigot's  species  because  there  are  no  in- 
dications to  the  contrary,  and  both  sexes  were  collected  by  Ost^ 
Sacken  at  the  same  place  only  a  few  days  apart.  Strangely  enough, 
nobody  since  his  time  appears  to  have  obtained  this  species  of  f  emak 
with  any  male.  I  thought  for  some  time  that  the  male  which  I  have 
associated  with  Jcincaidi  might  belong  here;  but  on  examining 
Professor  Kincaid's  material  it  appeared  that  he  had  captured  it  with 
the  other  female. 

This  species  is  the  bad  biter  par  excellence,  in  my  experience,  as 
described  in  the  introduction. 

STMPHOROBmA  BARBATA,  IMW  ^pedot. 

Male. — An  opaque  black,  moderately  cinereous  species  with  con- 
cave third  joint,  bushy  pilose  face,  infuscated  halteres,  black  femora, 
yellow  tibiae,  and  a  thomlike  bunch  of  setae  on  middle  coxa;  fourth 
posterior  cell  nearly  or  quite  closed  in  the  margin. 

Eyes  contiguous,  vertical  triangle  with  long  black  pile,  frontal  bare, 
rather  ashy;  first  antennal  joint  long,  hardly  swollen,  black,  cinere- 
ous, with  long  black  pile  which  is  longer  above  than  below;  third 
joint  small,  black,  concave  below  arista  and  distinctly  angulated 
below  the  concavity,  its  vertical  diameter  equal  to  that  of  the  first 
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jdnt,  aides  of  face  with  very  long,  abundant  black  pile;  palpi  brown, 
witli  moedy  yellow,  buahy  pile;  proboscis  short,  labella  fleshy;  beard 
yeUow  on  lowest  part  and  behind  proboscis,  black  and  stubbly  above. 

Mfisonotum  opaque  dark  brown  with  a  double  median  gray  stripe, 
rather  indistinct,  and  gray  pollen  along  the  edges;  scutellum  dark 
opaque  brown;  pile  of  dorsum  long,  mostly  black  except  on  the 
mid^e  of  the  anterior  part;  pleurae  opaque  brownish,  with  abundant 
pale  pile;  halteres  deeply  infuscated,  the  stems  somewhat  paler. 

Abdomen  wholly  black,  rather  velyety  above,  with  long  erect  pale 
pie. 

Front  and  middle  tibiae  with  fine  short  erect  hairs  on  the  apical 
third,  which  continue  on  the  first  tarsal  joint;  front  tibia  widened  at 
apex  on  inner  side  into  a  blunt  angle;  all  tlie  tibial  spurs  minute, 
almost  imperceptible.    Wings  subhyaline. 

Length,  7^  mm. 

A  single  male,  Qaremont,  California  (C.  F.  Baker,  No.  8271). 

The  species  resembles  johnsoniy  but  is  darker  in  color,  face  about 
twice  as  hairy,  beard  blacker,  fourth  posterior  cell  closed,  etc.  The 
fourth  cell  is  probably  somewhat  variable  and  possibly  useless  as  a 
character,  as  in  one  wing  it  is  not  quite  closed,  in  the  other  entirely 
80.  From  the  small  amount  of  material  in  hand  of  both  species  they 
appear  to  btf  sufficiently  distinct. 

Type. — In  the  author's  collection. 

SYMPHOROlCnA  CINBRBA  Jfhinoo. 

Bpnphoramyia  cinerea  Johnson,  Ent.  News,  vol.  14, 1903,  p.  25,  nude  and  female. 
Near  Long  Branch,  New  Jeney. — Flbtchsk,  34tli  Bep.  Ent.  Soc.  Ont.,  p. 
08,  ocean  in  Northweet  Territory,  Canada. 

Male. — ^A  small,  ashy  species  with  pale  legs,  the  pile  mostly  whitish. 
Head  pale  ashy;  eyes  barely  contiguous;  antennae  rather  brownish- 
yellow,  first  joint  of  medium  size,  a  little  swollen,  densely  ashy  pol- 
linoee,  with  sparse,  long  whitish  pile;  third  joint  kidney-shaped,  its 
vertical  diameter  not  more  than  that  of  the  first  joint;  sides  of  face 
bare;  palpi  yellowish-brown,  with  white  pile;  proboscis  broken  off 
from  the  described  specimen.  Mesonotum  pale  cinereous,  with  traces 
of  darker  lines;  pleurae  and  abdomen  ashy,  pile  mosUy  pale;  halteres 
broken  off;  coxae  black  in  ground  color,  femora  brown,  tibiae  and 
base  of  tarsi  yellow;  middle  coxae  without  spines;  hind  coxae  with 
small  condyles  on  front.    Wings  subhyaline,  veins  yellow. 

FemaU.-SmQll,  ashy  species  with  yellow  legs,  halteres,  antennae 
and  palpi.  Front  with  short  black  hairs,  longer  at  vertex;  first  joint 
of  antenna  short,  cinereous,  thickened  beyond  middle,  with  short 
black  hair;  third  joint  kidney-shaped,  rather  large,  its  vertical  diame- 
ter somewhat  more  than  that  of  the  first  joint;  sides  of  face  bare; 
palpi  yellow,  the  upper  edge  brown  at  widest  part;  proboscis  short. 
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Thorax  with  indistmct  brown  stripes;  halteres  yellow.  Abdomen 
rather  evenly  cinereous  with  a  tinge  of  yellow.  Ooxae  black,  cinere- 
ous, the  front  ones  yellowish  toward  tip,  femora,  tibiae,  and  half  or 
more  of  all  the  tarsi  yellow. 

Length  of  male,  5  mm.;  of  female,  6^  mm. 

One  male  and  one  female,  cotypes.  Long  Branch,  New  Jersey; 
sent  me  by  the  describer,  C.  W.  Johnson. 

One  female,  Webber  Lake,  Calif omia,  July  21, 1876  (Osten  Sacken), 
agreeing  exactly  with  the  type  female.  , 

This  is  the  smallest  species,  and  one  of  the  palest.  Johnson  gives 
the  mesonotal  stripes  from  better-preserved  specimens  as  follo-ws: 
''Three  obscure  brownish  stripes,  the  wide  dorsal  stripe  divided  ante- 
riorly by  a  fine  hair  line,  the  sub-dorsal  stripes  divided  at  the  trans- 
verse suture  forming  two  oblong  spots;  a  small  obsolete  spot  also 
present  above  base  of  the  wing." 

Three  shriveled  males,  Washington,  District  of  Columbia,  May  12, 
1895,  are  teneral,  have  been  in  alcohol,  and  are  unrecognizable.  In 
size  they  agree  with  cinerea.  They  have  the  halteres  infuscated. 
On  account  of  these  specimens,  I  have  ventured  to  place  the  species 
in  the  section  of  the  table  of  males  having  this  character.  If  it  proves 
to  be  valid,  there  will  be  one  good  mark  of  distinction  between  cinerea 
and  hirta.  Under  the  latter  species  I  have  discussed  the  relations  of 
these  and  aUied  forms. 

SYMPHOROBCTIA  CRUXirTA  Ooqnlltott. 

Symphoromyia  cnienta  Goquillbtt,  Joum.  N.  Y.  Ent.  Soc.,  vol.  2,  1894,  p.  55, 
male  and  female.    Los  Angeles  County,  Califomia. 

Male. — ^Black,  opaque,  the  proboscis  and  legs  shining;  proboscis 
slender,  longer  than  height  of  head,  with  narrow  labella;  sides  of  face 
pilose;  hair  everywhere  black. 

Eyes  separated  by  more  than  the  width  of  the  lower  ocellus;  frontal 
triangle  cinereous;  first  antennal  joint  cinereous,  long,  much  swollen, 
tapering  toward  tip,  with  long  and  dense  black  pile;  third  joint  small, 
roimded,  its  vertical  diameter  about  J  that  of  the  first  joint;  sides  of 
face  bu^y  black  pilose;  palpi  rather  long  and  slender,  black  pilose; 
proboscis  as  mentioned.  Thorax  opaque  black,  from  the  expansion 
of  the  usual  black  stripes,  so  that  the  only  cinereous  portions  are 
around  the  edges,  a  hair  line  in  the  center,  and  a  wider  line  on  each 
side  of  this;  pile  long  and  black;  metapleural  pile  also  black;  halteres 
black,  the  stem  brownish-yellow  in  the  middle.  Abdomen  opaque 
black,  black  pilose,  the  incisures  shining.  Front  and  middle  knees 
narrowly  red;  middle  coxae  not  with  spines;  hind  coxae  with  rather 
long,  conical  condyles.    Wings  imiform  light  brown. 

FermU. — Yellowish-brown  poUinose,  mesonottmi  vith  brown 
stripes,  proboscis  as  in  male. 
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Fxo8.  1-2.— Head  of  Stmphoboictu.  cbuemta 

1,  MaUB;  3,  RMALS.     XU. 


Front  with  dense  black  pile,  long  for  a  female;  first  antennal  joint 
lather  large,  with  long  blaok  pile;  third  rounded  or  heartrshaped, 
vertical  diameter  slightly  more  than  that  of  first  joint;  sides  of  face 
with  mixed  black  and  pale  pile;  beard  light  yellow;  palpi  black,  with 
mixed  hairs.  Mesonotum  with  four  brown  stripes,  the  middle  pair 
separated  by  a  hair  line,  the  outer  notched  at  suture;  a  distinct 
brown  spot  above  root  of  wizig; 
hairs  of  thorax  mostly  black,  those 
of  metapleura,  however,  pale;  hal- 
teres  with  blackish  knob.  Abdo- 
men opaque  yellowish-gray  on 
black  ground-color,  with  yellowish 
hairs.  Femora  and  tibiae  shining 
Uack,  front  and  middle  knees 
narrowly  reddish. 

Length   of   male,    7   mm.;    of 
female,  7-8  mm. 

In  addition  to  the  long  series  of 
typical  specimens  of  both  sexes  in  the  United  States  National 
Museum,  I  have  seen  five  males  from  San  Diego,  California,  collected 
by  Prof.  R.  W.  Doane. 

STMPHOROBCTIA  rULVXPBS  Bipt 

S^nphonmspa  Julvipes  Bioor,  Bull.  Soc.  Zool.  France,  vol.  12,  1887,  p.  14, 
female.    Mount  Hood,  Oregon. 

Female  (type  redescribed). — ^Black  in  groxmd  color,  brownish-cine- 
reous pollinose,  the  following  parts  yellow:  antennse  except  arista, 
palpi,  lower  edge  of  face,  halteres,  sixth  and  following  segments  of  the 
abdomen,  femora,  tibiae,  and  almost  the  whole  of  all  the  tarsi;  com- 
paratively coarse  and  strong  black  pile  on  the  front,  first  antennal 
joint,  palpi,  mesonotum,  scutellum,  and  middle  coxae;  abdomen  with 
short  blackish  pile,  yellow  at  base  and  on  sides. 

Front  above  antennae  evidently  narrower  than  one  eye,  with  rather 
long,  dense  black  pile;  first  antennal  joint  pollinose,  not  very  decid- 
edly yellow,  short  and  a  little  rounded,  with  rather  short  black  pile 
above  and  below;  third  joint  deep  yellow,  convex  at  apex,  its  vertical 
diameter  1}  times  that  of  first  joint;  sides  of  face  bare,  several  small 
black  hairs  scattered  on  the  lower  half  of  the  middle  area  of  the  face; 
probosds  short,  labella  thick  and  fleshy,  the  hard  parts  protrude 
farther  than  the  palpi,  equalling  about  i  the  height  of  the  head;  beard 
whitish. 

Mesonotum  brownish-cinereous  pollinose,  with  three  deep-brown 
stripes,  very  ill-defined  in  the  specimen;  the  black  pile  above  note- 
pleural  suture  and  on  scutellum  erect  and  conspicuous;  pleurae  sub- 
shining,  with  mostly  delicate,  pale  hair;  halteres  entirely  deep  yellow. 
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Abdomen  entirely  brownish-cinereous  pollinose,  the  ground-color 
chftnging  to  yellow  in  the  latter  part  of  the  fifth  segment. 

Front  and  hind  coxae  with  yellow  pile;  middle  coxae  slightly  yel- 
low at  tip. 

Wings  slightly  and  uniformly  yellowish-brown. 

Length,  5.6  mm. 

In  his  1894  paper  CoquiUett  placed  this  species  as  a  synonym  of 
latipalpis  Bigot  (='plagens  Wifliston) ;  but  he  evidently  receded  from 
this  opinion  later,  as  in  the  United  States  National  Museum  collection 
I  foimd  a  row  of  8  females  bearing  the  nejae  fidvipes  in  CoquiUett's 
handwriting.  They  are  very  dose  to  the  type  in  their  characters, 
but  on  account  of  their  having  much  shorter  pile  on  the  front,  lighter 
pollen  on  mesonotum,  and  other  sUght  discrepancies,  I  did  not  feel 
sure  of  the  identity,  but  consider  them  to  belong  to  hiria. 

From  its  early  dtA/e  fulvipes  is  without  question  a  valid  species;  it 
is  closely  alUed  with  Jiiria  and  einerea,  one  or  both  of  which  may  ulti- 
mately prove  to  be  synonyms  of  it.  No.  western  males  of  the  group 
are  yet  in  collections,  as  far  as  I  have  seen;  in  a  considerable  number 
of  females  (about  36)  from  the  West,  there  seems  to  be  much  varia- 
tion in  the  amount  of  yeUow  in  the  antennae,  and  in  the  femora,  etc.; 
none  of  them  agree  entirely  with  the  type  of  fulvipea,  and  I  believe 
they  mostly  go  in  hirta  quite  readily;  however,  the  distinctions 
between  hirta  and  cinerea  almost  or  quite  vanish  in  a  large  series,  and 
I  doubt  if  both  can  be  maintained  unless  it  shall  be  proved  that  the 
halteres  of  the  male  cinerea  are  iofuscated,  of  which  there  is  some 
prospect,  as  I  have  indicated  under  that  species. 

STHPHOROBCTIA  mRTA  JoluiMO. 

Symf^ioromyia  hirta  Johnson,  Ent.  News,  vol.  7,  1897,  p.  120.  Flilladelphim, 
Pennsylvania  (one  male,  two  females).— Adams,  Kans.  U.  Sci.  Bull.,  vol. 
2,  1904,  p.  439  (JlavipalpU).  Wasatch  Mountains,  Utah;  Colorado  (a  female 
from  each  locality). 

Male  (type  redescribed). — ^A  robust  black  cinereous  species  with 
bare  face,  convex  third  antennal  joint,  yellow  halteres,  black  femora 
and  yellow  tibiae. 

Eyes  barely  contiguous,  vertical  triangle  with  very  long,  abundant 
black  pile;  frontal  triangle  bare,  cinereous;  first  joint  of  antenna 
black,  cinereous,  very  Uttle  swollen,  with  long  black  pile  above  and 
below;  second  and  third  joints  missing  (according  to  Johnson  they 
were  dark  brown);  face  bare;  palpi  blackish,  with  bushy  whiti^ 
pile  like  the  beard;  proboscis  short,  fleshy. 

Mesonotum  black,  cinereous,  somewhat  glaucous,  with  three  ill- 
defined  wide  blackish  stripes,  narrowed  behind;  pile  bushy  and  black; 
scutellum  glaucous,  with  very  long  erect  black  pile;  pleurae  blackish, 
with  thin  pollen  and  rather  abundant  deUcate  pale  pile;  halteres 
wholly  yeUow. 
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Abdomen  black,  with  glaucous  pollen  and  long  bushy  pile,  which  is 
yellow  at  base  and  on  the  sides,  black  on  most  of  the  dorsal  surface; 
hypdpygium  somewhat  embedded. 

Coxae  and  femora  black,  tibiae  and  base  of  tand  dark  yellow; 
middle  coxae  with  mixed  black  and  yellow  hairs',  no  spine. 

Wings  rather  pale  ydlow. 

Length,  7.5  mm. 

Female  (cotype  redescribed;  variations  noted  below). — ^Front 
dnereous,  overlaid  with  brown  pollen  in  the  middle,  with  moderate 
black  pile;  width  of  front  above  antenna  rather  less  than  that  of  the 
eye;  first  joint  of  antenna  yellowish-brown  in  ground  color,  cinereous 
poDinoee,  short  and  hardly  swollen,  with  rather  short  black  hair,  that 
on  the  lower  side  slightly  reddish;  palpi  wide  toward  the  tip,  dark 
yellow,  brown  on  the  bare  upper  edge  before  apex,  the  pile  elsewhere 
moeily  pale,  but  varying  to  blackish  near  the  tip  with  the  angle  of 
view;  proboscis  short;  labella  fleshy;  beard  whitish. 

Mesonotum  and  abdomen  as  in  male,  btit  with  shorter  pile;  sixth 
and  following  segments  brownish-yellow. 

L^s  and  wings  as  in  the  male. 

Length,  6.6  mm. 

Material  examined: 

Type  male  and  cotype  female.  Edge  Hill,  Philadelphia,  lent  by 
C.  W.  Johnson. 

3  males.  Mount  Washington,  New  Hampshire  (Slosson) ;  1  male, 
2  females,  Pennsylvania,  in  the  United  States  National  Museum. 

3  females,  Pennsylvania  (Daecke);  these  have  the  tibiae  dark,  in 
one  the  hind  tibiae  quite  black,  but  the  middle  and  front  ones  are 
decidedly  not  black. 

1  female,  Lra,  Summit  County,  Ohio  (Hine);  like  the  dark  form 
just  mentioned. 

I  female,  Thomasville,  Alabama,  lent  by  United  States  National 
Museum. 

I  female,  Wasatch  Mountaios,  Utah,  cotype  oiflavipalpis  Adams, 
lent  by  C.  W.  Johnson;  the  legs  are  quite  pale,  femora  deep  brown 
toward  base,  antennae  and  palpi  rather  pale  yellow. 

I  female.  Emigration  Canyon,  Utah,  in  the  Wasatch  Mountains 
(A.  K.  Fisher),  is  just  a  shade  darker  than  the  preceding. 

6  females,  Marediall  Pass,  Colorado,  10,866  feet,  collected  by  me, 
are  about  as  dark  as  Dr.  Fisher's  specimen. 

8  females,  Sedan,  Montana  (R.  A.  Cooley,  No.  143);  they  have  the 
femora  black  except  tip,  tibiae  yellow,  antennae  from  brown  to 
black,  palpi  from  yellow  to  black.  These  are  the  specimens  men- 
tioned in  the  introduction  as  sucking  blood. 

5  females,  from  Spanish  City,  West  Gallatin  Canyon,  and  Gallatin 
CSoimty,  Montana,  from  Professor  Cooley. 
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1  female,  Ni^er  Hill,  Montana,  from  Professor  Melander,  col- 
lected by  W.  M.  Mann. 

1  female,  CoUins,  Idaho  (Melander). 

1  female,  Big  Horn,  Wyoming,  lent  by  United  States  National 
Museum. 

2  females,  BanflF,  Alberta  (J.  Fletcher),  lent  by  Dr.  C.  Gordon 
Hewitt. 

1  female,  '^Walrand  Ranche,  north  of  Pincher,"  lent  by  Dr. 
Hewitt. 

2  females,  ''Colorado,"  lent  by  United  States  National  Museum 
from  a  series  of  8  in  one  lot,  which  are  standing  under  the  name 
fvlvipes  Bigot,  determined  by  CoquiUett.  The  femora  are  brown 
except  apicaUy. 

1  female,  Logan,  Utah  (Agr.  Coll.). 

1  female,  Brightons,  Utah;  1  female,  Beulah,  New  Mexico  (United 
States  National  Museum). 

1  female.  Longs  Peak  Trail,  Colorado  (Cockerell). 

Under  the  names  (chronologically  arranged)  of  fidvipeSy  hirtaj 
cinerea,  and  flavipalpisj  we  have  to  do  with  a  series  of  female  speci- 
mens from  the  east  and  all  over  the  west,  agreeing  in  having  black, 
cinereous  color,  third  antennal  joint  convex,  face  bare,  and  tibiae 
yellow  or  at  least  not  black.  No  males  have  ever  been  assigned  to 
fulvipes  BJidJlavipalpis;  in  cinerea  only  the  type  male  has  been  found, 
which  lacks  the  halteres;  in  Mrta  I  have  seen  half  a  dozen  eastern 
males.  Not  a  single  western  male  assignable  to  one  of  these  spedes 
has  come  to  light. 

These  females  vary  (in  lots  taken  at  the  same  time)  in  the  colora- 
tion of  the  antennae,  palpi,  and  legs,  as  well  as  in  minor  characters, 
to  such  a  degree  that  it  seems  at  present  impossible  to  decide  as  to 
the  number  of  species.  I  have  examined  tjrpe  material  in  all  four 
of  the  nominal  species,  and  in  both  sexes  where  both  where  described, 
and  have  redescribed  the  same  with  care,  except  in  the  latest  one, 
which  I  feel  sure  will  fall  under  one  of  the  others.  I  am  inclined  to 
lump  all  four  under  the  oldest  name,  but  can  not  see  my  way  to  do 
so  in  the  absence  of  western  males.  Then  again,  there  is  a  alight 
probability  that  the  male  of  cinerea  has  infuscated  halteres,  which 
would  give  that  species  one  definite  character. 

To  sum  up  the  principal  sUght  differences  which  appear  to  justify 
the  recognition  of  three  specific  names  for  the  present: 

Fvlvipes. — ^The  single  female  type  has  wholly  yellow  femora  like 
female  cinerea,  but  has  longer  black  pile  on  front  and«  thorax  than  I 
find  in  any  other  females  in  the  whole  mass  of  material  I  have  ex« 
amined. 

Cinerea. — ^Femora  wholly  yellow,  pile  of  thorax  short  and  largely 
pale,  that  of  front  very  short  though  black. 
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JSria. — ^Femora  yarying  from  black  to  reddiah,  but  always  de- 
cidedly brownish  or  darker  on  the  basal  half. 

Flmdpalfia  type  is  about  halfway  between  the  two  preceding,  but 
the  femora  are  dark,  and  another  specimen  from  about  the  type 
locality  has  them  stiU  darker,  hence  I  place  the  name  provisionaUy 
as  a  synonym  of  hirta. 

MoTiiana  differs  in  haying  infuscated  halteres  in  both  sexes;  the 
females  of  the  preceding  haye  ydlow  halteres. 

STMPHOROICTIA  nfUSBAIf A,  ntw  iptclM. 

Femaie. — A  smallish  black  species,  densely  gray  pollinose,  with 
yeOow  palpi,  front  and  middle  tibiae  and  halteres;  face  bare;  third 
antennal  joint  concaye  below  arista. 

Front  barely  as  wide  as  one  eye,  cinereous,  with  short,  blackish 
pile;  first  antennal  joint  short,  small,  with  short  black  pile;  second 
half  as  long  as  first;  third  black,  concaye  below  arista,  its  yertical 
diameter  almost  equal  to  the  whole  length  of  the  antenna  to  base  of 
arista;  face  bare,  cinereous;  palpi  yellow;  broad  beyond  middle,  with 
whitish  hairs;  proboscb  short,  labella  fleshy;  beard  white. 

Mesonotum  densely  pale  ashy  pollinose,  with  mostly  pale  pile  in- 
duding  that  aboye  notopleural  suture,  yittae  yery  indistinct;  pleurae 
ashy,  with  pale  pile;  scutellum  ashy  with  mostly  pale  pile;  halteres 
wholly  light  yellow. 

Abdomen  wholly  black  in  ground  color,  densely  pollinose,  a  little 
more  yellow  than  the  thorax;  pile  mostly  pale,  not  long. 

Femora  black,  tips  yellow;  all  the  coxae  and  femora  with  pale  pQe, 
base  of  front  tarsi  distinctly  yellow,  others  less  so. 
Wings  almost  hyaline  with  yellowish  yeins. 
Length,  5.5  mm. 

Seyen  females:  Four  from HaJley,  Idaho  (one  of  which  is  the  type); 
one  each  from  Webber  Lake,  California,  July  21,  1876  (Osten 
Sacken);  Placer  CJounty,  California  (Doane);  and  Gallatin  County, 
Montana  (Harold  Morrison). 

In  the  group  of  species  with  third  joint  concaye  below  arista  only 

.  three  are  known  in  the  male  sex,  all  of  which  haye  the  sides  of  the 

face  pilose;  it  would  appear  that  the  male  of  this  species  must  be 

still  unknown.    The  nearest  relatiye  known  is  securifera,  which  has 

a  strikingly  yittate  thorax. 

Type. — ^Li  the  author's  collection. 

STMPHOROMTIA  HTQUISITOR,  new  ^pedot. 

Male. — Wholly  black  except  the  front  and  middle  knees. 

Eyes  separated  by  twice  the  width  of  the  lower  ocellus;  frontal 
triangle  almost  silyery  in  certain  hghts;  first  antennal  joint  long  and 
greatly  swollen,  cinereous  poUinose,  and  with  long,  bushy  black  hair; 
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second  minute;  third  small,  kidney-shaped;  sides  of  face  with  long, 
dense  black  pile,  becoming  paler  below  the  eye  on  the  buoca;  palpi 
with  dense  black  pile.  Mesonotmn  in  well-preserved  specimens  dark 
cinereous,  with  four  yelvet-black  stripes,  the  inner  pair  close  to- 
gether, the  outer  interrupted  at  the  suture,  or  the  anterior  half  in- 
distinct; in  abraded  specimens  the  opaque  black  color  remains; 
pleurae  dark  cinereous;  pile  of  thorax  almost  wholly  blackish.  Ab- 
domen opaque  black  above,  cinereous  below,  the  pile  whitish  except 
near  apex;  fifth  and  sixth  segments  not  very  nar- 
row, tapering  gradually.  Wings  uniformly  subinfus- 
cated. 

Female. — ^Head,  thorax,  and  abdomen  cinereous, 
Fio.  8.-ouTLii«  OF  except  four  dark  stripes  on  mesonotum;  palpi,  mid- 

^^Qvum9,^n-  dl®>  ^^^  ^roi^t  knees  reddish;  halteres  ydiow. 

KALI,  TO  8HOW  Ftout  with  short  black  pile;  first  antennal  joint 
of  medium  size,  a  little  swollen,  cinereous,  with  short 
black  pile  above,  pale  below;  third  joint  rather  large,  kidney  shaped, 
its  vertical  diameter  a  little  greater  than  that  of  the  first  joint;  sides 
of  face  with  rather  abundant  whitish  pile;  palpi  yellowish  to  red, 
generally  dark  along  lower  edge,  with  pale  hairs;  proboscis  short, 
labella  fleshy.  Pile  of  mesonotiun  largely  black,  of  remainder  of  body 
mostly  yellow,  wings  subhyaline,  veins  yellowish  near  base. 

Length  of  male,  5^  nun.;  of  female,  4|-5|  mm. 

Forty-five  specimens,  both  sexes;  collected  about  Pullman,  Wash- 
ington (type  locality)  j  and  Moscow,  Idaho,  by  Professor  Melander  and 
myself;  one  is  from  Juliaetta,  Idaho. 

The  female  appears  to  differ  uniformly  from  pachyceras  in  having 
pale  halteres;  I  find  very  little  to  separate  the  males. 

Type. — In  the  author's  collection. 

STMPHOROBCTIA  JOHNSOITI  CoQnlllett. 

Symphoromyia  joJmsoni  CoQuiLLETr,  Journ.  N.  Y.  Ent.  Sec.,  vol.  2,  18W,  p.  54, 
male  and  female  (the  female  is  a  different  species,  here  described  as  Mncaidi, 
new  species).    Washington. 

Male. — Ground  color  black,  cinereous  poUinose,  abdomen  darker 
above,  mesonotum  with  three  brownish  stripes;  tibiae  and  base  of 
tarsi  yellow,  femora  brownish. 

Head  cinereous,  eyes  contiguous  below  ocelli;  first  antennal  joint 
ashy,  not  much  thickened,  with  long,  dense  black  pile;  second  minute; 
third  small,  concave  in  profile  below  arista  and  somewhat  angulate 
on  lower  part;  sides  of  face  with  strikingly  long  black  hairs,  nat  vezy 
dense;  palpi  a  little  yeUow  at  tip,  with  dense  whitish  pile;  beard 
whitish;  proboscis  short,  the  labella  fleshy. 

Thorax  with  three  indistinct  brown  stripes;  pile  of  thorax  and 
scutelliun  rather  mixed  and  changeable  from  brown  or  black  to 
yellow;  halteres  black  with  yellow  stem. 
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Abdomen  narrow,  opaque,  darker  above,  with  pale  hairs,  which 
become  woolly  on  the  sides;  principal  hooks  of  the  hypopygium  are 
yeDow  to  piceous. 

Coxae  and  femora  black;  middle  coxa  with  sereral  stiff,  blmit 
bristles  at  tip,  curved  backward  and  united  to  form  a  thomlike 
structure. 
Wings  slightly  infuscated  toward  the  tip. 
Length  6^  mm. 

Female  (not  of  Coquillett). — Black  in  ground  color,  but  with  pale 
cinereous  pollen,  the  palpi,  halteres,  and  front  and  middle  tibiae 
yellow.  lYont  with  short  black  hair;  first  joint  of  antenna  very 
short,  with  short  black  hair;  third  large,  concave  in  profile  below 
arista,  its  vertical  diameter  fully  equal  to  the  length  of  entire  antenna 
from  base  to  origin  of  arista;  sides  of  face  only  slightly  hairy;  palpi 
bright  yellow,  broad  near  tip,  with  short  pale  hair;  proboscis  fleshy, 
shorter  than  height  of  head. 

Thorax  and  abdomen  rather  uniform  gray  poUinose,  with  short  pale 
hair,  which,  however,  becomes  blackish  on  the  mesonotum  and 
scutellum;  halteres  wholly  yellow. 
Femora  blackish,  tibiae  yeUow,  the  hind  ones  darker. 
Wings  hyaline,  stigma  and  the  veins  of  the  basal  half  yeUow. 
Length  6  mm. 

One  pair,  male  and  female,  Pasadena,  California,  collected  by  F. 
Orinnell,  jr.;  one  male,  Ormsby  Co.,  Nevada  (Baker).  I  also  com- 
pared the  single  male  type  in  the  United  States  National  Museum. 

Coquillett  named  the  species  after  Prof.  O.  B.  Johnson,  who  was 
for  a  long  time  a  teacher  in  the  University  of  Washington  and  an 
enthusiastic  collector  of  the  animal  life  in  and  about  Puget  Soimd, 
but  who  has  now  for  some  twenty  years  been  on  the  retired  list  on 
accoimt  of  ill  health;  although  necessarily  Uving  a  secluded  hfe.  Prof. 
Johnson  still  retains  a  keen  interest  in  his  insect  collections,  and  is 
visited  for  inspiration  and  instruction  by  the  younger  biologists  of 
the  Northwest.    I  note  these  facts  as  a  tribute  of  respect  and  affection. 

STMPHOROMTIA  B3NCAmi,  new  spedet. 

Spnphonmyia  tincaidi  CoQmLLBTT,  Journ.  N.  Y.  £nt.  Soc.,  vol.  2,  1894,  p.  54 
(the  female  Bajohnsonit  new  species).    Washington;  British  Columbia. 

Maie. — ^Black,  opaque  above,  pile  of  thorax  and  head  mostly  black, 
of  abdomen  lai^y  yellow;  front  and  middle  knees  narrowly  red; 
face  bare;  middle  coxae  without  curved,  thomlike  bunch  of  spines. 

Eyes  barely  contiguous;  first  antennal  joint  rather  long,  mod- 
erately swollen,  with  dense  long  black  pile;  second  minute;  third 
small,  kidney-shaped,  vertical  diameter  a  httle  less  than  that  of  the 
first  joint;  sides  of  face  bare,  beard  brownish  or  yellowish;  palpi 
81022'— Proc-N.M.vol.49— 15 9 
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black,  with  dense  black  pile,  rarely  a  little  paler;  proboscis  small, 
labella  fleshy.  Thorax  velvet  black,  without  stripes,  hair  almost  aU 
black,  a  tiift  of  yellow  on  the  smaller  calypter;  halteres  black. 
Abdomen  velvet  black  above,  shining  on  incisures  when  they  are  a 
little  extended,  in  side  view  mostly  shining.  Hmd  coxae  with 
condyles.    Wings  uniformly  infuscated,  rather  dark. 

Female. — ^Black,  head  and  thorax  cinereous,  the  latter  with  black 
stripes,  abdomen  shining;  face  bare,  palpi  black  to  red  or  even  yellow; 
halteres  yeJlow. 

Front  with  dense  black  pile;  first  antennal  joint  hardly  longer  than 
the  two  following  together,  swollen,  black  pilose;  second  slightly 
larger  than  usual;  third  kidney-shaped,  vertical  diameter  about  one- 
third  more  than  that  of  first  joint;  beard  yeUow.  Thorax  with  a 
double  median  dark  stripe  and  a  poorly  defined  one  each  side,  pile 
mostly  black;  halteres  yellow.    Abdomen  shining  black  except  first 

joint  .and  apex,  which  are  opaque; 

hair  of  abdomen  short,  yellow. 

AU  the  coxae  with  yellow  hair. 

Wings  uniformly  infuscated,  not 
/   \^  so  dark  as  in  male. 

Fios.  4-6.— ounEB  sEDB  OF  BIGHT  ANTsimA  OF  Leugth  of  malc  6   nun. ;   of 

S.  KmcAiDi.   4,  male;  6,  iemalb.    xao.  j^^^^j^  5^  mm. 

Material  examined — ^Males: 

9  from  Kanaka  Bay,  San  Juan  Island,  Washington,  collected  by 
myself  on  foUage  in  the  sun.  May  31,  1906  (type-locaUty,  type  in 
author's  collection). 

2,  Goupeville,  Washington,  June  23,  1907  (Kincaid). 

1,  Skokomish  River,  Washington,  June  22,  1912,  B.  Elliott  (Kin- 
caid). 

1,  Victoria,  British  Columbia,  Aug.  6,  1903  (Kincaid). 

1,  Gabriola  Island,  British  Columbia,  May  30,  1908,  B.  Elliott 
(Kincaid). 

?1,  Pacific  Grove,  California,  Mar.  20,  third  joint  of  both  antenn® 
gone  (R.  W.  Doane). 

?1,  Blue  Mountains,  southeast  Washington,  July  15, 1896,  a  teneral 
specimen  with  sUghtly  reddish  legs  (R.  W.  Doane). 

Females: 

4,  Stickeen  River  Canyon,  British  Columbia  (Wickham). 

1,  Friday  Harbor,  San  Juan  Island,  Washington,  June  2,  1906 
(J.  M.  A.). 

1,  Olga,  Orcas  Island,  Washington,  July  15  (Melander). 

3,  Coupeville,  Washington,  June  23,  1907  (Boncaid). 

1,  Olympia,  Washington  (Bancaid). 

2,  Ashford,  Washington,  Dyar  and  CaudeU  (U.S.N.M.). 
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3,  Longmiies  Springs,  Mount  Rainier,  Washington,  Aug.  2,  1905 
(J.  M.  A.). 

2,  Washington  (Piper  and  Kincaid). 

3,  Washington  (O.  B.  Johnson),  and  2,  Stickeen  River,  Canada 
(Wickham),  in  the  United  States  National  Museum  (Coquillett's  type 
material  of  jijhnsoniy  female). 

A  single  female,  in  bad  condition,  from  Sheep  Creek,  Alaska,  di£Fers 
only  in  having  entirely  yellow  pile  all  over,  quite  long  on  the  front. 
It  may  be  a  different  species.  It  is  from  Professor  Melander's 
collection. 

The  female  of  the  species  described  above  is  undoubtedly  CoquiUett's 
jchnaoni;  whether  I  have  been  any  more  successful  than  Mr.  Coquil- 
lett  in  associating  the  correct  male  with  it  may  possibly  be  questioned. 
From  the  fact  that  Professor  Kincaid  collected  both  sexes  on  the  same 
day  at  CoupeviUe,  Washington,  I  conclude  that  they  belong  together. 

I  found  Jdncaidi  along  with  atripes  Bigot  in  the  Mount  Rainier 
National  Park  in  1905,  but  did  not  at  the  time  notice  that  there 
were  two  species;  later  I  foimd  that  my  notes  about  the  biting  habit 
were  attached  to  atripesj  but  I  am  imder  the  impression  that  TciTicaiii 
is  an  almost  equally  bad  biter. 

I  have  followed  the  usual  procedure  in  retaining  Mr.  CoquiUett's 
name  for  the  male  of  his  composite  species. 

STMFHOROBffYIA  UMATA  Coqoiltott. 

Symphoromyia  UmaJta  GoquiUiETT,  Joum.  N.  Y.  Ent.  Soc.,  vol.  2,  1894,  p.  64, 
feEoale.    Southern  California. 

Female. — A  rather  large  blackish  species,  the  antennae,  palpi,  and 
tibiae  yellow;  abdomen  shining  black  on  first  four  segments,  the 
remainder  red. 

Front  narrower  than  the  eye,  rusty  cinereous,  the  short  black  pile 
arising  from  minute  black  dots;  antennae  bright  orange,  ratiier 
small,  inserted  far  apart;  first  joint  with  short  black  pile,  third 
kidney-shaped,  its  vertical  diameter  1^  times  that  of  the  first  segment; 
face  with  very  scattered  and  small  pile,  hard  to  see,  yet  important  as 
indicating  that  the  male,  as  yet  unknown,  has  a  pilose  face;  lower 
margin  of  face  reddish;  palpi  orange  red,  bare  on  a  large  part  of  the 
upper  surface,  with  small  blackish  hairs  otherwise;  proboscis  with 
the  homy  part  longer  than  usual,  yet  much  shorter  than  height  of 
head;  labeUa  soft,  fleshy;  beard  light  yellow. 

Mesonotum  black,  with  thin  pollen,  a  broad  median  darker  stripe 
bordered  by  a  cinereous  line  each  side;  pile  short,  blackish,  arising 
from  minute  dots;  pleura  subshining  black,  with  a  tuft  of  pale  pile 
on  propleura  and  another  on  hypopleura;  halteres  with  infuscated 
knob. 
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Abdomen:  First  segment  concolorous  with  scutellum,  a  rcw  of 
appressed  pale  hairs  on  its  hind  margm;  segments  2,  Z,  and  4  shining 
black  and  ahnost  bare  of  hairs;  5  and  following  red;  venter  con- 
colorous with  dorsum. 

Coxae  and  femora  black,  subshining,  the  knees,  tibiae,  and  base 
of  tarsi  reddish-yellow,  hind  coxae  with  distinct  condyles  fitting  into 
middle  coxae. 

Wings  brownish,  darker  toward  the  stigma. 

Length,  8  mm. 

Two  females,  Los  Angeles  Coimty,  California  (United  States  Na- 
tional Museum,  part  of  the  original  lot);  1  female  same  locality 
from  Prof.  R.  W.  Doane;  four  females  from  F.  Grinnell,  jr.,  San 
Bernardino  Mountains,  and  San  Jacinto  Mountains,  California. 

The  original  type  material  consisted  of  20  females  from  "Southern 
California;"  no  other  specimens  have  been  reported  up  to  the  present, 
the  male  being  still  imknown. 

I  examined  the  remainder  of  the  United  States  National  Museum 
series.    This  is  perhaps  the  easiest  of  all  the  species  to  recognize. 

STMPHOROBffTIA  MODBSTA  CoquUlett. 

SymphoroTnyia  modeita  Ooquillbtt,  Joum.  N.  Y.  Ent.  Soc.,  vol.  2,  1894,  p.  64, 
female.    Califomia. 

Female. — ^Ashy  gray,  the  halteres,  legs,  palpi,  and  first  antennal 
joint  yellow. 

Front  about  as  wide  as  one  eye,  opaque  cinereous,  with  coarse 
black  pile;  first  joint  of  antenna  opaque  cinereous  on  yellow  ground 
color,  with  moderately  long  black  pile;  second  and  third  joints  black, 
the  last  kidney-shaped,  its  vertical  diameter  1}  times  that  of  the  first 
joint;  sides  of  face  bare;  palpi  yellow  with  long  black  pile  except  at 
base  where  it  becomes  reddish  and  on  a  bare  area  on  the  curved  upper 
surface;  proboscis  short,  with  black,  thick  labeUa;  beard  whitish. 

Mesonotum  opaque  cinereous,  with  a  broad  median  blackish  stripe 
and  two  lateral  ones  on  each  side  which  unite  in  front  of  the  suture; 
soutellum  opaque,  cinereous;  pile  of  thorax  and  scuteUum  mostly 
black;  pleurae  darker,  less  poUiaose;  halteres  light  yellow. 

Abdomen  cinereous  poUinose  on  a  black  ground  color,  with  mostly 
pale  pile,  sixth  and  following  segments  reddish. 

Coxae  black,  somewhat  cinereous,  with  pale  pile,  trochanters  black; 
femora,  tibiae,  and  basal  part  of  tarsi  yellow. 

Wings  yellowish  subhyaline,  the  venation  as  usual. 

Length,  6.3  mm. 

One  specimen,  Woodside,  California  (a  few  miles  west  of  Red- 
wood City),  collected  while  I  was  on  a  short  bicycle  trip  to  view  the 
effects  of  the  famous  earthquake  of  1906;  the  date  of  collection  was 
April  25,  1906,  one  week  after  the  earthquake.  Also  one  specimen 
collected  by  Osten  Sacken,  Sausalito,  Califomia,  April  2,  1876, 
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The  type  material  mentioned  by  Coquillett  consisted  of  three 
females,  collected  in  California  in  May;  this  I  examined  in  the  United 
States  National  Museum.  The  male  has  not  yet  been  recognized. 
This  is  the  only  species  yet  known  which  has  the  first  joint  of  the 
antenna  paler  than  the  following  ones,  although  several  species 
show  the  reverse  coloration. 


STMPHOROMTXA  MONTANA,  mw  i 

Male. — A  dark  opaque  species,  thorax  with  three  broad  black 
stripes  narro^wed  behind,  abdomen  opaque  with  brownish  cinereous 
pollen;  antennae  black;  face  bare;  halteres  infuscated;  legs  except 
knees  black  (in  female  tibiae  and  base  of  tarsi  yellow). 

Head  much  wider  than  thorax;  eyes  not  quite  contiguous;  ocellar 
triangle  with  black  pile;  frontal  triangle  bare;  first  antennal  joint 
cinereous,  long,  swollen,  with  long  black  pile  all  round;  third  joint 
small,  convex  below  arista,  its  vertical  diameter  two-thirds  that  of 
the  first;  palpi  black  with  mbced  but  mostly  black  hairs;  proboscis 
short,  labeQa  fleshy;  beard  long,  whitish,  the  anterior  part  a  little 
blackish. 

Mesonotum  as  described,  pile  long,  rather  delicate,  blackish; 
scuteQum  and  pleurae  dark  cinereous,  the  former  with  erect  black 
pile  the  latter  with  mostly  whitish,  some  on  mesopleura  blackish; 
halteres  with  brown  stem  and  blackish  knob. 

Abdomen  rather  robust,  gray-brown,  opaque,  with  long  pale  pile. 
Legs  rather  shining  black,  knees  red. 

Fenude. — Opaque  yellowish-brown,  thorax  with  three  blackish 
stripes;  front  above  antennae  decidedly  wider  than  the  eye;  abdomen 
long  and  broad;  tibiae  and  base  of  tarsi  yellow. 

Front  with  short  yellowish  pile;  first  antennal  joint  short,  black, 
yellowish  poUinose,  its  pile  short  and  mostly  whitish;  third  small, 
black,  convex  below  arista,  its  vertical  diameter  about  equal  to  that 
of  the  first;  face  very  broad,  bare;  palpi  brownish-yellow  with  pale 
hairs;  proboscis  short,  labella  fleshy;  beard  pale  yellow. 

Thorax  yellowish  opaque  (in  well  preserved  specimens  distinctly 
trivittate),  with  short  ydlowish  pile;  pleurae  concolorous  with  pale 
pile;  hatleres  brown,  with  dark-brown  knob. 

Abdomen  long  and  broad,  uniformly  yellowish-brown  pollinose, 
with  yellow  pile.  Femora  black  except  apices,  tibiae  and  base  of 
tarsi  yellow,  hind  ones. somewhat  darker  than  the  others. 
Length  of  male,  6.7  mm.;  of  female,  7.5  mm. 
Males:  Bozeman,  Montana,  July  20,  1906,  R.  A.  Cooley  (type); 
Annistead,  Montana  (Cooley);  Prince  Albert,  June  18,  1905  (T.  S. 
Willing);  Ungava  Bay,  Hudson  Bay  Territory  (Turner,  in  C.  W. 
Johnson's  coU.);  Farewell  CSreek,  South  Saskatchewan  (C.  W.  J.). 

Females:  Bozeman,  Montana,  June  18,  1913  (Cooley);  Bozeman, 
Farewell  Creek;  also  three  females  from  White  Moimtains,  New 
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Hampshire,  collected  by  Mrs.  Slosson — these  bemg  the  best  preserved 
show  the  thoracic  stripes  very  plainly. 

There  are  several  other  specimens  which  I  leave  here  provisionally. 
One  male,  Monida,  Montana  (Cooley),  is  very  robust,  first  antennal 
joint  greatly  swollen,  thoracic  stripes  imusually  strong  and  black; 
another  male,  Gallatin  Valley,  Montana  (Harold  Morrison),  has  the 
tibiae  distinctly  yellow  almost  to  the  tip,  thus  approaching  triviUaia. 
It  will  require  more  material  to  explain  all  these  differences. 

STMPHOROMTIA  PACHTCBRAS  WUUiion. 

Symphoromyia  pachyceras  Williston,  Trans.  Amer.  Ent.  Soc.,  vol.  13,  1886,  p. 
287,  msJe  and  female.  Northern  California.— Bioot,  Bull.  Soc.  Zool.  France, 
vol.  12,  1887,  p.  15  {oomata).    California. 

Male. — ^Wholly  black  in  color  except  narrowly  on  the  knees,  the 
inner  parts  of  the  proboscis,  and  the  stems  of  the  halteres,  which  are 
yellow,  and  the  pulvilli,  whitish.    Opaque  black  poUinose  on  thorax 

except  two  cinereous  lines  on 
dorsum;  abdomen  opaque 
black;  head  a  little  cinereous. 
Front  as  wide  at  narrowest 
place  as  the  anterior  ocellus; 
antennae  black,  first  joint  ci- 
nereous, much  thickened,  with 
dense  and  long  black  pile; 
FiQ8.6-7.-ot7TER8n)Eops.PACHTCERA3.  6,  LsfT  AN-  secoud  aud  third  joints  very 

TENNA  OF  male;  7,  BIGHT  ANTENNA  OF  FEMALB.     X20.  «,,,.-.%  , 

small,  the  last  of  the  charac- 
teristic kidney  shape.  Face  with  dense  and  long  blackish  pile  on 
the  sides  between  the  eye  and  the  depression;  palpi  with  dense  and 
very  black  pile;  proboscis  fleshy,  short;  cheeks,  occiput  and  ocellar 
triangle  with  long  black  pile. 

Thorax  and  scutellum  with  long  black  pile  above.  Abdomen  with 
mostly  pale  pile  on  the  first  foiu*  segments,  which  are  almost  of  equal 
width,  tapering  but  slightly,  the  fourth  with  its  stemite  flat,  its  pro- 
jecting edges  roimded  behind  and  provided  with  a  row  of  stiff  black 
hairs;  fifth  segment  much  narrower  and'  tapering;  sixth  minute; 
seventh  with  dense  black  hair  below;  hypopygium  subshining  black. 

Legs  rather  shining  black;  middle  coxae  not  with  spines,  but  with 
rather  coarse  black  hair  about  tip;  hind  coxae  with  a  shining  black 
tubercle  on  front  side,  small  and  hard  to  see. 

Wings  strongly  infuscated,  slightly  less  so  behind. 

Female, — Ground  color  as  in  male,  stems  of  halteres  paler. 
Cinereous  pollinose;  the  front,  three  broad  stripes  on  mesonotum 
not  attaining  the  anterior  margin,  and  most  of  the  upper  surface  of 
the  abdomen  black  or  brown  poUrnose.  Pile  of  front  dense,  black, 
long  for  a  female;  first  antennal  joint  moderately  enlarged,  with 
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almost  as  long  black  pile  as  the  front;  third  antennal  joint  kidney- 
shapedy  wider  than  the  first  joint;  sides  of  face  with  shorter  and  less 
dense,  erect  black  pile  than  in  the  male;  palpi  broad  near  tip  (some- 
times this  is  indistinct  owing  to  the  organ  being  shriveled) ,  cinereous 
poDinose,  with  varying  yellow  and  black  pile.  Proboscis  about  half 
as  long  as  height  of  head,  the  inner  organs  usually  projecting  beyond 
the  retracted  labella.  Thorax  with  black  pile,  that  of  the  metapleura 
however  conspicuously  yellow;  halteres  yellow  with  black  knob. 
Coxae  except  sometimes  the  middle  ones  with  yeUow  pile.  Wings 
very  little  infuscated,  the  veins  yellow  at  base.  Abdomen  tapering, 
cinereous,  dark  above,  the  pile  almost  all  yeUow. 

Length  of  male,  6  mm.;  of  female,  &-^  mm. 

24  specimens,  both  sexes;  3  females,  California  (Bigot's  type 
material  of  comata);  Portola  and  Woodside,  California- (J.  M.  A.); 
San  Geronimo  and  Sausahto,  California  (Osten  Sacken);  Stanford 
University  (Doane) ;  Humboldt  County,  California  (U.S.N JM.) ;  Cor- 
vaUis,  Oregon  (Ejncaid) ;  Gallatin  County,  Montana  (Cooley) ;  Olym- 
pia,  Washington  (Bancaid);  WilUams,  Arizona  (U.S.N.M.). 

The  Arizona  specimen  bears  the  label  "Biting/'  Riley  and 
Johannsen^  state  on  the  authority  of  Dr.  J.  C.  Bradley  that  pocAy- 
eera8  is  "a  vicious  biter." 

I  have  seen  the  types  of  Williston's  description.  Bigot  was  too 
hasty  in  admitting  the  synonymy  of  iriviUataj  which  has  a  bare  face, 
though  Bigot  described  it  as  hairy. 

STMPHOROMTIA  PILOSA,  m&w  ^padM. 

Male. — ^A  slender  species  with  yellow  antennae,  palpi,  and  legs 
except  femora,  characterized  by  long  and  abundant  pale  pile,  that 
of  vertex,  antennae,  and  sides  of  face  reddish;  third  antennal  joint 
concave  below  arista;  middle  coxae  with  long,  exuded,  thomlike 
cluster  of  bristles. 

Eyes  narrowly  contiguous  below  ocelli;  first  antennal  joint  of 
medium  length,  a  little  swoUen;  third  axe-head-shaped,  the  edge 
downward,  vertical  diameter  slightly  greater  than  that  of  first  joint, 
arista  wholly  yellow;  sides  of  face  very  pilose;  palpi  yeUow,  with 
reddish-yellow  dense  pile;  proboscis  short,  the  labella  fleshy;  beard 
yellowish-white. 

Mesonotum  cinereous  for  a  broad  space  in  the  median  part,  red- 
dish laterally;  the  color  of  the  long  pile  varies  much  in  different  lights, 
yellow  or  red  or  blackish;  scutellum  brown  on  disk,  with  the  blackest 
pUe  of  the  whole  body;  pleurae  reddish-brown,  the  propleura,  meso- 
pleura,  and  hypopleura  with  abimdant  pale  pile;  halteres  with  infus- 
cated  knob. 


I  Ifedloia  EntomoLoKy,  1916,  p.  112. 
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Abdomen  elongate,  reddish  at  base,  gradually  becoming  black 
near  tip,  opaque  throughout,  with  pale  pile. 

Legs  yellow,  femora  more  or  less  reddish  or  brown;  tarsi  some- 
times yellow  to  the  tip,  sometimes  more  or  less  infuscated  on  apical 
segments;  middle  coxa  with  a  striking  long  black  curved  thorn  as  in 
securifera,  but  even  larger,  composed  of  at  least  a  dozen  bristles 
closely  united,  and  of  jet  black  color,  contrasting 
strongly  with  the  rest  of  the  coloration. 

Wing  rather  uniform  yellow,  veins  yellow,  stigma 
dark  yeUow. 
Length,  7.6  mm. 
Fig  8 -Outer  SIDE  OF      Thr®®  specimens,  Palo  Alto,  California,  July  5, 
LEFT  ANTENNA  OF  8.   1895;  collectod  by  R.  W.  Doane.     (Type  returned 
Fn,oBA,MALE.  xao.    to  Prof  cssor  Doanc) . 

I  strongly  suspect  that  the  specimens  have  been  faded  from  pro- 
longed exposure  to  light,  and  the  colors  are  not  quite  as  they  would 
be  in  fresh  specimens;  it  may  even  be  that  the  reddish  pile  will  be 
found  to  be  normally  black.  In  any  event,  the  species  will  be  readily 
recognized  by  the  pale  antennae  with  concave  third  joint,  thorn  on 
middle  coxa,  etc. 

The  female  is  unknown. 

STftlPHOROlCTIA  PLAOBNS  WilUston. 

Symphoromyia  plagens  WmusroN,  Trans.  Amer.  Ent.  Soc.,  vol.  13,  1886,  p.  287, 
male.  Waahington;  Mount  Hood,  Oregon. — ^Bigot,  Bull.  Soc.  2kx)l.  France, 
vol.  12,  1887,  p.  12^  female  (aa  male,  latipalpis);  p.  13,  male  (jncticornis). 
Waahington. 
Beported  from  Ormsby  County,  Nevada  (Baker);  Beulah,  New  Mexico  (Skin- 
ner); and  British  Columbia  (Hine). 

Male. — ^Black,  including  first  two  joints  of  antennae,  arista,  palpi, 
knobs  of  halteres,  and  femora;  third  joint  of  antenna  orange  yellow; 
tibiae  and  base  of  tarsi  pale  yellow.  Eyes  barely  contiguous  in 
the  middle  of  the  front,  front  destitute  of  hairs  except  in  the  ocellar 
triangle  and  behind  it,  above  the  antennae  whitish  pollinose  and 
bare;  first  joint  of  antenna  long  (double  the  two  following  combined), 
moderately  thickened,  cinereous  pollinose,  with  dense  and  long  black 
hair  which  is  slightly  longer  above;  second  joint  concolorous,  very 
short;  third  joint  small,  bare,  about  the  same  in  vertical  diameter 
as  the  first  joint,  orange  yellow  with  a  blackish  arista,  below  which 
it  is  convex;  sides  of  face  hairy  about  up  to  the  middle  (not  shown 
in  the  figiu*e,  as  the  hairs  are  sparse  and  delicate);  palpi  cylin- 
drical, long,  with  bushy  black  hair;  labella  small,  proboscis  shorter 
than  the  palpi;  occiput  not  much  protuberant,  above  with  a  row  of 
long,  erect  black  hairs,  on  the  lower  part  the  hair  is  sUghtly  mixed 
with  paler.  Thorax  cinereous  opaque  above,  denser  in  front,  the 
hairs  black  except  about  the  humeri;  Bcutellum  concolorous;  pleura 
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ooncolorous,  with  black  hairs  except  in  front  of  the  halteres,  which 
are  jeDowish  with  infuscated  knob.  Abdomen  whoUy  shining  black, 
with  conspicuous,  woolly,  reddish  hair  nearly  to  the  tip,  more  distinct 
on  the  sides;  on  the  apical  part  with  black  hair.  Front  coxae  with 
black  hair,  and  the  same  on  the  stemopleura  behind  it;  hairs  of  middle 
coxae  long  and  woolly,  black  for  the  most  part,  but  somewhat  pale 
at  tip;  hind  coxae  with  yellow  hair;  all  the  tarsi  infuscated  from  about 
the  middle  of  the  second  joint.  Wings  infuscated,  somewhat  more 
densely  across  the  middle,  with  a  whitish  or  subhyaline  streak 
between  the  first  and  second  veins,  from  their  fork  to  the  stigma. 
Length  8  nmi. 

Female, — Head,  thorax,  and 
coxae  black,  overlaid  with  yel- 
lowish pollen;  abdomen  chest- 
nut-brown; antennae,  palpi, 
femora,  and  tibiae  yellow. 
Front  broad,  with  nearly  par- 
allel sides,  with  moderate 
black  pile,  the  black  ground 
color  generally  completely  ob-  fiob.  »-io.— hsad  or  s.  plaoxnb. 

scored   with    pollen,   but   in  9,  mal.;  lo,  r.MAi^.  xn. 

some  specimens  that  are  abraded  there  are  shining  spots  like  those 
of  TaJnifkus;  first  antennal  joint  opaque,  not  much  longer  than  the 
two  following,  with  black  hairs  which  are  short  above  and  long 
and  sparse  below  near  the  tip;  second  joint  yellow,  with  a  circle 
of  black  hairs;  third  joint  bright  orange  yellow,  bare,  of  typical 
kidney  shape,  vertical  diameter  nearly  a  half  greater  than  that  of 
the  first  joint  at  widest;  lower  edge  of  face  yellow  in  groimd  color 
nearly  to  the  eye;  palpi  deep  orange,  widened  upward  past  the  middle 
and  bare  on  this  part,  the  hairs  on  basal  and  underside  nuxed  yellow 
and  black,  tip  somewhat  pointed;  labella  large  and  soft,  the  proboscis 
projecting  diagonally  downward  about  as  long  as  the  face  or  slightly 
more;  occiput  with  black  hair  above,  yellow  behind,  becoming  bushy 
below.  Mesonotimi  densely  poUinoee,  a  slender  ill-defined  median 
line  blackish,  pile  mostly  black,  longer  above  the  notopleural  suture 
and  before  the  scuteUiun;  pleurae  with  soft  pale  hair,  the  black 
groimd  color  showing  through  on  lower  half;  metapleura  with  pale 
long  hair.  Legs  yellow  almost  to  the  tips  of  the  tarsi,  the  coxae 
and  the  anterior  trochanters  black;  front  and  hind  coxae  with  yellow 
pile,  middle  ones  with  mostly  black  coarse  hair;  scutelliun  protub- 
erant, concolorous  with  thorax,  with  moderate  and  mostly  black 
hair.  Abdomen  chestnut-brown,  the  first  and  second  segments  black 
at  the  sides,  and  the  former  with  long  and  abimdant  pale  hair  at  the 
sides;  metathoracic  epimera  (the  ridge  from  hind  coxae  joining  it 
with  first  abdominal  segment)  black;  venter  black  at  base,  the  rest 
chestnut-brown;  most  of  the  abdominal  pile  yellow.  Wings  sub- 
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hyaline,  a  slight  infuscation  extending  longitudinally  across  the  small 
cross  vein. 

Length  of  male,  8  mm. ;  of  female,  5..S-7  mm. 

Material  examined:  Bigot's  types  of  latipalpis  and  pidicomis,  one 
specimen  of  each,  from  Washington;  four  males  from  Professor 
Kincaid,  taken  at  Gabriola  Island,  British  Columbia,  Rocky  Point, 
British  Colmnbia,  Skokomish  River,  Washington,  and  Seattle; 
and  41  females.  The  females  are  from  the  following  places:  Gabriola 
Island,  British  Colmnbia  (Kincaid);  Friday  Harbor  (J.  M.  A.), 
CoupeviUe,  Olympia,  and  Seattle  (Ejncaid),  in  Washington;  Cor-* 
vallis,  Oregon  (Elincaid) ;  Humboldt  County,  California  (E.  C.  Van 
Dyke,  in  the  National  Museimi  coll.);  Ormsby  Coimty,  Nevada 
(Baker  in  Doane's  coll.).     I  have  also  seen  Williston's  types. 

Bigot  received  WiUiston's  paper  while  his  own  was  going  through 
the  press,  and  attached  a  note  acknowledging  the  synonymy  of 
picticornis  with  pJagens. 

STMPHOROMYZA  PLUMBSA,  new  spedas. 

Female. — Head,  thorax,  and  abdomen  black,  covered  with  smooth 
leadcolored  pollen;  antennae  and  legs  black,  knees  red;  pile  almost 
entirely  white  except  on  the  front  and  partly  on  jfirst  antennal  joint 
and  scutellimi;  sides  of  face  pilose. 

Front  nearly  li  times  as  wide  as  one  eye,  with  long  black  pile; 
first  antenn^  joint  concolorous  with  head,  short  and  thiek;  third 
joint  kidney-shaped,  vertical  diameter  hardly  more  *  than  that  of 
first  joint;  sides  of  face  with  very  deUcate  but  rather  abundant  pale 
pile;  palpi  small,  yellowish,  with  white  hairs;  beard  and  occipital  hair 
white. 

Mesonotum  with  rather  plentiful  pale  pile,  a  few  hairs  on  scutellum 
black;  entire  knob  of  halteres  distinctly  infuscated;  pleurae  con- 
colorous with  dorsom. 

Abdomen  wholly  leadcolored,  as  described. 

Legs  black,  knees  narrowly  red. 

Wings  whitish  hyaline,  veins  dark  brown. 

Length,  5  mm. 

A  single  specimen,  Bozeman,  Montana,  Jime  12,  1903;  from  Pro- 
fessor Melander's  collection. 

Type, — In  the  author's  collection. 

STMPHOROMTIA  PULLATA  Cooailtott. 

8ymj^ioromyiapuUata(^xm;LBTr,Jo\nn.  N.  Y.  Ent.  Soc,  vol.  2,  p.  56,  1894, 
male. 

(yoquillett's  original  description  is  here  given  in  its  entirety: 

JfoZe.— Black,  including  palpi  and  halterefl.    Pile  also  largely  black,  that  in  iront 

of  halteres  and  on  aides  of  first  abdominal  s^^ent  sometimes  largely  whitish.    Face, 

bare;  proboscis  retractile,  scarcely  one-half  as  long  as  the  palpi.    Head  and  body 

Bubshining,  not  gray  pollinose,  thorax  not  vittate.    Coxae  as  in  trucU  ("hind  cozM 
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produced  near  the  apex  in  front  in  the  form  of  a  rounded  knob;  pile  of  middle  coxae 
abort,  not  focming  pendlB").  Wings  grayiah-hyaline,  elightly  yellowiah  along  the 
CQsta,  stigma  dark-brown.  Length  7  mm.  New  Hampshiro  (Mrs.  A.  T.  Sloason)  and 
Golozado.    Two  males. 

To  this  I  can  add  the  following:  The  New  Hampshire  specimen 
has  been  removed,  and  the  type  label  is  on  the  Colorado  specimen. 
Ilie  only  males  from  New  Hampshire  that  I  found  in  the  collection 
were  a  set  of.  hirta,  with  yellow  halberes;  as  these  have  Mrs.  Slosson's 
name  on  them,  I  incline  to  the  opinion  that  Coquillett  afterward 
discovered  that  his  two  specimens  were  of  different  species,  and 
removed  the  New  Hampshire  specimen  to  Mrta.  The  expression 
''sometimes  largely  whitish/'  referring  to  the  pile  of  the  sides  of  the 
first  abdominal  segment,  evidently  appUed  to  the  specimen  which 
was  removed.  The  table  of  species  indicates  the  relationship  to 
hincaidi;  the  differences  are  not  great,  but  with  so  great  difference 
of  locality  and  a  single  specimen  of  pvMata  I  could  not  venture  to 
assert  the  identity  of  the  species.  I  have  seen  no  specimens  which 
seem  to  belong  with  Coquillett's  Colorado  type. 

SYMPHOROMYZA  SACKBNI,  new  ipedM. 

Male. — ^Black,  the  following  parts  yellow:  tips  of  femora,  aU  the 
tibiae,  tarsi  to  the  middle,  venter  except  near  tip,  three  pairs  of  co- 
alescent  spots  on  the  sides  of  the  abdomen,  and  the  halteres  except 
a  part  of  the  knob;  third  antennal  joint  concave  below  the  arista. 
Eyes  contiguous  for  a  space  about  equal  to  the  length  of  the  ocellar 
triangle,  frontal  triangle  almost  silvery  pollinose;  antennae  of  mod- 
erate length  for  the  sex,  first  joint  hardly  twice  the  length  of  the  two 
following,  densely  cinereous  pollinose,  with  long  but  not  dense  black 
hair,  about  of  equal  length  above  and  below;  second  joint  concol- 
orous^  with  short  hair;  third  joint  more  brown  than  black,  concave 
on  apex  with  an  angle  above  and  one  below  apically,  the  arista  arising 
from  the  former;  the  lower  part  of  this  joint  is  larger  than  the  upper 
and  the  vertical  diameter  is  a  third  more  than  that  of  the  first  joint; 
face  with  a  row  of  long  black  hairs  close  to  the  eye,  extending  nearly 
up  to  the  antenna;  palpi  short  and  slender,  black  with  mostly  whitish 
hairs;  labella  very  small  and  proboscis  shorter  than  the  palpi;  occi- 
put with  black  hairs,  a  few  long  ones  above,  those  below  a  little  mixed 
with  yellow.  Thorax  above  cinereous  pollinose,  but  with  some  in- 
distinct longitudinal  markings  of  browner  pollen,  the  hairs  of  the 
disk  mostly  pale  yellow,  those  around  the  edges  coarser  and  black; 
pleura  concolorous,  with  mixed  hairs,  those  of  metapleura  long  and 
pale  yellow;  halteres  yellow,  but  the  knob  largely  blackish;  scu- 
telliim  roimded,  with  mixed  hairs.  Abdomen  long  and  slender,  the 
hair  whoUy  yellow  except  at  tip;  color  rather  opaque  black,  except 
the  venter  on  the  basal  and  middle  parts,  and  four  pairs  of  spots  on 
the  sides,  which  are  yeUow;  hypopygium  prominent,  black.  Front 
OQxae  with  black  and  yellow  hairs,  those  of  middle  coxae  black,  not 
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spine-like;  of  the  hind  ones  yellow.    Wings  moderately  infuscated, 
darker  in  the  middle,  the  stigma  large,  deep  brown. 

Female, — ^Black,  all  the  following  parts  yellow:  abdomen  except 
basal  part  of  venter;  tip  of  front  coxae,  apical  half  of  middle  ones, 
all  of  hind  ones;  femora,  tibiae,  and  nearly  half  of  all  the  tarsi; 
antennae,  palpi,  and  halteres.  Hiird  antennal  joint  concave  in  pro- 
file below  the  arista. 

Front  ochraceous  pollinose,  with  short  black  pile;  first  antennal 
joint  small,  short,  with  short  black  pile;  second  minute;  third  very 
laige,  almost  orange  yellow;  vertical  diameter  2J  times  that  of  first 
joint,  concave  in  profile  below  arista,  which  is  concolorous  at  base; 
side  of  face  with  a  few  small  pale  hairs  on  upper  part,  hard  to  see; 
palpi  concolorous  with  third  antennal  joint,  of  moderate  size,  with 
pale  hair;  proboscis  yellowish  brown,  fleshy,  short.  Mesonotnm  and 
scutellimi  ochraceous  pollinose,  with  mixed  black  and  yellow  short 
pile;  pleiu'ae  dark  cinereous  pollinose;  metathoracic  epimera  yellow 
(above  hind  coxa,  connecting  with  abdomen) .  Abdomen  opaque  dark 
yellow  hairs,  black  toward  tip.    Wings  subhyaline,  a  Uttle  yellowish. 

Length  of  male,  7f  mm.;  of  female,  6-7  mm. 

Thirteen  males,  14  females:  East  Sound,  Washington  (Elncaid); 
Friday  Harbor,  Washington  (J.  M.  A.);  Sonoma  C!ounty,  Calif omia^ 
July  4,  1876  (Osten  Sacken,  11  specimens,  both  sexes);  Kern  County 
(CJoquillett)  and  Mountain  View  (Ehrhom),  California  (both  in  the 
U.S.N.M.);  San  Gabriel  Moimtains,  California  (F.  GrinneU^  jr.). 
Type  in  Museum  of  Comparative  Zoology,  Harvard  University, 
Cambridge,  Massachusetts. 

STMPHOROICTIA  SBCXJSITEEtA  CoQiiillfltt. 

Symphoromxfia  ucurifera  Coquillbtt,  Flroc.  Ent.  Soc.  Waah.,  vol.  6,  1904,  p.  171, 
female.    Santa  Clara  County,  California. 

Female. — ^A  pale  cinereous  species  with  the  halteres,  third  joint  of 
antennae,  and  palpi  yellow;  legs  mostly  yellow;  third  antennal 
joint  concave  in  profile  below  arista;  face  bare;  mesonotum  with 
three  very  distinct  narrow  brown  stripes,  the  middle  one  not  at  all 
divided. 

Front  narrower  than  one  eye,  densely  ashy  pollinose,  indistinctly 
marked  with  brown  before  the  ocelli,  the  pile  short  and  black;  first 
joint  of  antenna  short  and  rounded,  not  longer  than  the  two  following, 
yellowish,  with  small  black  hairs;  third  joint  yellow,  its  vertical 
diameter  slightly  more  than  double  that  of  first  joint,  concave  in 
profile  below  arista,  which  is  yellow  at  its  extreme  base;  palpi  pale 
yellow,  with  small,  pale  hairs;  proboscis  with  blackish,  fleshy  labella; 
beard  white,  the  hairs  of  the  occiput  also  white  up  to  the  about  the 
vertex. 

Thorax  pale  cinereous,  densely  pollinose,  dorsum  striped  as  above 
mentioned;  scutellum  faintly  brownish  on  the  disk,  elsewhere  as  the 
mesonotum;  pile  of  thorax  mixed  with  pale,  that  above  notopleural 
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8atare  wholly  white;  halteres  pale  yellow;  pleurae  and  coxae  densly 
aahy  poUinoae. 

Abdomen  concolorous  with  pleurae,  a  slight  indication  of  a  median 
brown  line;  pile  mostly  white.    Femora  brownish-red, 
tibiae  yellow,  tarsi  gradually  darker  beyond  about  the 
middle.    Wings  nearly  hyaline,    veins   pale  at   base, 
stigma  brown,  venation  normal.  '^'  ^  ^^ 

Length,  6  mm.  fig.il-ouwb 

One  specimen  collected  by  Osten  Sacken,  Sonoma  «d»<w«iqht 
County,  California,  July  6, 1876.  The  male  is  unknown.  ^s!^tcui^ 
The  species  is  peculiar  in  the  strongly  developed,  narrow  »«»^.  bbow- 
dark-brown  lines  of  the  thorax;  other  species  have  mAoowM- 
f ainter  grayer  lines,  and  as  far  as  I  have  noted  the  xbation  or 
middle  one  is  either  double  or  much  wider  than  in  this  "xiL^  n- 
ease.  »*to;  t,  ibo- 

I  examined  the  single  female  tyi)e  in  the  United  States     ^^■^^™^»- 
iN'ational  Musemn;  it  agrees  perfectly,  showing  also  the  beginning  of 
a  stripe  on  the  abdomen. 

STMPHOSOmiA  TSIVRTATA  C««olItott. 

Symphoromyia  trivittata  Bioor,  Bull.  Soc.  Zool.  France,  vol.  12, 1887,  p.  13,  male. 
Colorado. — Coquillbtt,  Joum.  New  York  Ent.  Soc.,  vol.  2,  1894,  p.  56,  male 
(fera),    Colorado. 

Male. — (Bigot's  type.)  The  specimen  is  in  fine  condition,  but 
has  lost  the  third  antennal  joint  on  the  right  side  and  part  of  the 
right  front  tarsus,  (comparing  with  Bigot's  description,  the  palpi 
have  pale  hair  except  about  the  tip;  the  face  is  bare,  only  the  bucca 
having  the  cinereous  vUlosity;  there  is  no  black  hair  on  front  except 
on  ocellar  triangle;  and  the  tibiae  are  more  decidedly  yellow  than 
ixidicated.  Nevertheless,  the  three  brown  stripes  of  the  mesonotum 
are  so  distinct  that  no  doubt  can  exist  that  this  is  Bigot's  type- 
specimen,  and  the  original  label  in  Bigot's  writing  is  attached  to  it. 

Bigot  himself  ^  stated  that  trivittata  is  a  synonym  of  pachycerasj 
and  the  statement  has  been  accepted  up  to  the  present;  it  is,  how- 
ever, a  mistake.  Depending  upon  Bigot's  disposition  of  his  own 
species,  and  especially  upon  the  statement  that  trivittata  has  a  pilose 
face,  CoquiUett  naturally  failed  to  recognize  the  species,  and  rede- 
scribed  it  under  the  name  of  fera,  as  I  found  by  placing  the  two 
types  side  by  side  at  the  United  States  National  Museiun. 

Eyes  barely  contiguous,  frontal  triangle  bare,  cinereous  pollinose; 
antennae  black,  first  joint  cinereous,  swollen,  long,  with  long  blackish 
hair  above  and  below;  third  joint  small,  convex  below  the  arista,  its 
vertical  diameter  hardly  as  much  as  that  of  the  first  joint;  face  bare, 
very  deeply  grooved;  palpi  black,  with  long  pale  hairs,  mostly  chang- 

>  Bun.  8oc.  Zool.  Franoe,  vot  12, 1887,  note  foUowing  p.  33. 
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ing  to  black  near  the  tip;  beard  pale;  behind  the  compound  eyes 
above  is  a  considerable  fringe  of  erect  black  hairs,  about  15  each  side 
of  the  vertical  triangle;  proboscis  short,  labella  fleshy. 

Thorax  cinereous,  with  three  weU-developed  dark-brown  stripes, 
the  middle  one  three  or  four  times  as  wide  as  the  gray  space  sepa- 
rating it  from  the  lateral  stripe;  pile  blackish,  but  much  of  it  pale  in 
some  lights;  pleurae  cinereous,  with  pale  pile  above,  that  on  meso- 
pleura  kinky;  scuteUum  cinereous,  brownish  on  disk,  with  long 
coarse  quite  black  hair;  hal teres  with  brownish-yellow  stem  and 
dark-brown  knob.  Abdomen  wholly  densely  pollinose  except  where 
the  segments  are  a  trifle  pulled  api^,  more  yellowish  in  color  than 
the  thorax,  pile  nearly  all  yellowish-white.  Femora  black,  the  tips 
narrowly  yellow;  tibiae  yellow,  but  little  darkened  toward  the  tips; 
anterior  tarsi  a  little  yellow  at  base  only;  coxae  black,  front  and  hind 
ones  with  only  pale  hair,  middle  with  black  hair  but  no  thomlike 
group  of  setae.  Wings  evenly  subinfuscated,  veins  brown,  stigma 
brown. 

Length,  8  mm. 

Besides  the  types  of  Bigot  and  Coquillett,  a  single  specimen  each, 
and  both  of  them  males  from  Colorado,  the  only  material  I  have  seen 
of  this  species  is  a  set  of  four  males  collected  by  Osten  Sacken  at 
Webber  Lake,  California,  July  27,  1876.  The  female  must  be  very 
similar  to  that  which  I  have  described  under  mcmtana,  new  species. 

SYMPHOROM7IA.  TRUCIS  CoQiilltott. 

Symphoromyia  trueU  CoQun<LBTr,  Joiim.  N.  Y.  Ent.  Soc.,  vol.  2, 1894,  p.  55,  male. 

Southern  OalifcMiiia. 

The  entire  original  description  by  Coquillett  is  as  follows: 

Male, — ^Black,  including  the  palpi  and  knob  of  halteres,  only  the  tibiae  sometimea 
yeUowifih.  Pile  of  head  and  thorax  largely  black,  that  of  the  abdomen  yeUowiah- 
white.  Face  bare;  proboscis  retractile,  scarcely  one-half  as  long  as  the  palpi.  Head 
and  body  opaque,  gray  pollinose,  thorax  marked  with  three  lighter  vittae.  Hind 
COX89  produced  near  the  apex  in  front  in  the  form  of  a  rounded  knob;  pile  of  middle 
coxae  short,  not  forming  pencils.  Wings  grayish,  stigma  brown.  Length.  7  mm. 
Southern  California,  in  April  and  May. 

I  can  add  from  examining  the  types  that  they  are  rather  dirty 
specimens;  the  one  with  the  yellowish  tibiae  is  teneral,  and  I  should 
say  that  dark  brown  or  black  is  the  normal  color  of  the  tibiae;  the 
mesonotum  has  such  wide  blackish  vittae  that  the  intervening  gray 
color  is  a  narrow  line;  the  middle  stripe  of  blackish  is  divided  by  a 
gray  line  in  the  best-preserved  specimen,  so  that  the  mesonotum 
might  be  called  blackish,  with  three  gray  lines  and  gray  edges.  I 
had  no  males  that  would  match  this  species. 
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THE  GENERA  AND  SUBGENERA  OF  RACCOONS  AND  THEIR 

ALUES. 


By  N.   HOLLISTEB, 
Amttant  Curator^  Dxvidon  of  Mammah,    UniUd  States  National  Museum, 


The  family  ProcyonidsB  offers  a  remarkable  instance  of  a  group  of 
mammal  genera  in  which  the  differentiation  in  the  structure  of  the 
teeth  throughout  the  series  is  nearly  uniform  in  d^ree  from  genus 
to  genuS;  and  strictly  definite  in  direction  from  one  extreme  to  the 
other.  This  condition  is  particularly  interesting  because  of  the 
wide  difference  between  the  teeth  of  genera  from  the  extremes  of 
the  Une,  and  because  the  widely  diverse  cranial  and  external  charac- 
ters show  no  special  tendency  toward  serial  grouping.  Eliminating 
the  very  aberrant  Bassariscus,  which  clearly  does  not  belong  in  this 
series  of  genera,  the  superspecifio  groups  remaining  within  the 
Procyonidae;  when  based  chiefly  on  dental  characteristics,  fall  into 
as  weU-ordered  a  sequence  of  steps,  connecting  the  Old-World  AUurus 
with  the  American  Poios,  as  it  would  seem  possible  to  find  among 
Hying  animals.     (Plate  39.) 

The  one  seemingly  aberrant  cranial  feature  in  AUurus ^^  the  presence 
of  the  alisphenoid  canal,  can  not  in  this  case  be  considered  a  character 
of  family  or  subfamily  importance.  The  alisphenoid  canal  in  other 
famiUes  of  carnivores  is  known  to  be  absent  or  present  in  different 
genera,  in  individuals  of  the  same  species,  or  even  on  the  right  and 
left  side  of  the  same  individual.  Of  the  American  groups,  Euprocyon 
is  the  nearest  approach  to  AUurus,  but  if  the  genera  within  the 
family  are  to  be  kept  of  fairly  imiform  value  and  degree  of  differen- 
tiation, Euprocyon  is  surely  not  more  than  a  subgenus  of  Procyon. 
The  small  mountain  forms  of  coati  mimdis,  including  Ndsua  olivacea 
Gray  and  its  subspecies,  differ  so  greatly  from  all  the  other  members 
of  the  genus  Nasua  as  to  require  generic  separation.  They  show 
strong  resemblances  in  several  cranial  and  dental  characters  to 
Bassaricyon. 

The  cacomistles  (Bassariscus),  while  exhibiting  many  of  the  char- 
acters of  the  Procyonidae  differ  so  greatly  in  the  nature  of  all  the 
teeth  that  it  seems  impossible  to  retain  them  in  the  family.    The 

>  Par  the  kma  of  %  tkoll  of  AUunUf  I  am  Indabtad  to  the  Academy  of  Natoral  Sdencei  of  PhlladelphJa, 
tfaioQgh  Dr.  Witmer  Stone. 
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dog-like  premolars  and  molars,  the  rounded  canines,  and  the  evident 
though  small  secondary  lobes  on  the  incisors  (particularly  noticeable 
in  B.  sumichrastif  which  has  been  made  the  type  of  a  separate  sub- 
genus '*  JerUinJcia^')  all  show  immistakable  characters  of  the  teeth 
of  the  CanidaB.  It  seems  necessary',  therefore,  to  place  them  in  a 
separate  family,  as  was  done  by  Gray  in  1869^  and  by  Gill  in  1872.' 
The  arrangement  of  the  superspecific  groups  usually  placed  in  the 
Procyonidas  would  be  then: 

Family  BASSARISCIDiE, 


1.  BASSARISCUS  ( 

(syn.,  JenUnHaTroueBBBirt.) 
Family  PROCYONIDiE. 

1.  AILT7RUS  Oeoflrosr  and  Cwler. 

2.  PROCTON  Storr. 

a.  EXJP&OOYOH  Oraj. 

b.  P&OOYOH. 

3.  NASUA  Storr. 

4.  NASITELLA,  new. 

5.  BASSARICTON  AHmi. 

6.  POTOS  G«ofiro]r  and  Cinrier. 

The  genera  and  subgenera  of  the  family  Procyonidae  may  be  diag- 
nosed as  follows: 

Genus  AILURUS  Geoffrey  and  Cuvier. 

1826.  Ailurus  Geoffroy  and  Cuvier,  Hist.  Nat.  Mamm.,  vol.  5,  livr.  60,  teort 

panda,  p.  3.    June. 
1841.  Arctaeluna  Qloqer,  Gemeinn.  Hand-  und  HUlsb.  Natoig.,  vol.  1,  pp.i 

xxviii  and  65  (1842). 
1846.  AelxmiB  Agassiz,  Nomencl.  Zool.,  Index,  p.  9. 

Type, — [Ailurus]  fvlgens  Geoffroy  and  Cuvier. 

Characters. — Face  short,  head  roundish;  ears  large,  erect,  pointed; 
tail  long,  nonprehensile;  claws  semiretractile;  sole  of  foot  almost 
entirely  haired;  os  penis  small  (23  mm.  in  length),  not  bilobed  an- 
teriorly. 

Skull  short,  high,  and  roimded;  rostrum  short;  braincase  high  and 
narrow,  interorbital  constriction  comparatively  great;  zygomata 
without  distinct  postorbital  processes;  sagittal  crest  well  developed. 
Palate  highly  arched,  grooved  medially,  and  extending  only  little 
beyond  plane  of  last  molar;  vomer  not  attached  to  palatal  bones; 
alisphenoid  canal  present;  foramen  ovale  large;  poetglenoid  process 
heavy,  high,  and  greatly  arched  forward;  audita!  buUsa  very  small, 
inflated  only  on  inner  side,  the  external  auditory  meatus  a  long  and 

1  BassaridcD,  Oray,  Oat  cam.,  pachyd.,  and  edent  mamm.,  p.  240.    1800. 
a  Basaaridida,  GUI,  BmitiiB.  Miao.  ColL,  No.  230,  p.  7, 50, 07.    1872. 
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narrow  tube.    Mandible  short,  greatly  rounded;  ascending  ramus 

fa^h,  wide,  and  curved  backward;  condyles  veiy  large. 

3    1        3      2 
Dental  formula. — % «tfYpTOjm2"38. 

Cheek-teeth  large,  maxillary  row  about  one-third  greatest  length 
of  skull;  molariform  teeth  comparatively  high  crowned,  multicuspid; 
last  upper  premolar  and  upper  molars  much  broader  than  long; 
f/m*^  nonsectorial.  Indsors  weak.  Canine  ovate  in  section  at 
cingulum,  grooved  on  outer  and  inner  surfaces.  Each  upper  pre- 
molar with  more  than  one  cusp;  prn^  with  well  developed  protocone 
and  hypocone;  pm^  six-cusped,  the  protocone  and  hypocone  with 
the  prominent  supplementary  inner  cusp  forming  moro  than  one- 
half  the  tooth;  frn^  minute  and  deciduous;  permanent  lower  pre- 
molars all  long  and  narrow.  Upper  molars  usually  with  niunerous 
accessory  cusplets  on  outside  and  on  the  strongly  developed  inner 
eingulum  shelf;  lower  molars  with  numerous  accessory  cusplets. 
(Plate  39.) 

Genua  PROCYON  Storr. 

1780.  Frocyon  Stobb,  Ptodr.  Meth.  ^Camm.,  p,  35. 

(Full  synontmy  ukdbb  subobnbra.) 

Type. —  Vrsus  lotor  Linnseus. 

(fhwracUra, — ^Head  broad  behind,  with  pointed  muzzle;  ears  fairly 
large,  pointed;  toes  all  free;  claws  nonretractile;  tail  shorter  than 
body,  nonprehensile;  soles  of  feet  entirely  naked;  os  penis  long  and 
slender,  about  100  mm.  in  length,  bilobed  anteriorly. 

SkuU  more  elongate  (less  rounded)  than  in  AiluruSj  shorter  and 
broader  than  in  Nasua;  braincase  broad  and  flat,  with  medium  inter- 
orbital  constriction;  zygomata  with  distinct  postorbital  processes, 
but  processes  from  frontals  greatly  reduced;  sagittal  crest  moderate 
or  absent.  Palate  flat  or  slightly  concave,  extending  considerably 
beyond  plane  of  last  molar,  and  with  barely  noticeable  lateral 
grooves;  vomer  attached  to  palatal  bones;  alisphenoid  canal  absent 
(as  in  all  succeeding  genera);  foramen  ovale  small;  postglenoid 
process  small;  audital  bulls  lai^e,  greatly  inflated  on  inner  side, 
and  not  rising  at  sharp  angle  above  the  tube  of  the  external  audi- 
tory meatus.  Mandible  long,  moderately  rounded;  ascending  ramus 
low  and  extending  backward  without  a  highly  arched  curve;  condyles 

small. 

.31        42 
Dental  formula;  i^c  rjpmjtyio**^^* 

Teeth  large  (maxiliary  row  about  one-third  greatest  length  of 

skull);  molariform  teeth  comparatively  high  crowned,  with  heavy, 

conical  cusps;  last  upper  premolar  and  first  upper  molar  subquadrate, 

only  slightly  broader  than  long,  or  both  dimensions  about  equal;  pm* 

81022"— Proc.N.M.vol.49— 15 ^10 
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subsectorial.  Incisors  heavy,  normal,  crowns  slightly  grooved  in.  un- 
worn condition.  Canine  ovate  at  alveolus,  slightly  grooved  on  edges 
of  outer  siuiace  and  flattened  on  inner  siuiace.  First  upper  premolar 
single-rooted,  second  and  third  two-rooted,  fourth  three-rooted;  pm* 
unicuspid,  with  well-developed  cingulum  shelf;  pm^  five-tuberculate, 
with  only  rarely  an  indication  of  supplementary  inner  cusplet;  lo'wer 
premolars  more  rounded,  less  lengthened,  than  in  AUurus.  Upper 
molars  usually  without  accessory  cusplets,  except  on  posterior  border 
of  inner  cingulmn  shelf  of  m},  which  is  much  less  developed  than  in 
AUurus ;  first  lower  molar  large,  with  heavy  conical  cusps. 

Subgenus  EUPBOCYON  Ozay. 

1864.  Euprocyon  Quay,  Proc.  Zool.  Soc.  London,  1864,  p.  705. 

1913.  Euprocyon  Goldmak,  Smitbfl.  Misc.  Coll.,  vol.  60,  no.  22,  p.  16,  February  28. 

Type. —  Ursus  cancrivorua  Cuvier. 

Characters. — ^Pelage  short;  hair  reversed  from  withers  to  between 
ears;  daws  heavier,  straighter,  broader,  and  more  blimtly  pointed 
than  in  true  Procyon;  os  penis  only  slightly  bowed,  without  sharply 
recurved  distal  end. 

SkuU  essentially  as  in  true  Procyon,  but  with  bony  palate  extending 
backward  beyond  plane  of  last  molar  a  distance  less  than  one-fourth 
the  entire  length  of  palate. 

The  teeth  of  Euprocyon,  though  obviously  most  resembling  those  of 
Procyon  proper,  show  some  tendencies  of  differentiation  toward 
AUurus.  Third  upper  incisor  with  posterior  fold  little  developed. 
The  upper  molarif orm  teeth  are  broader,  with  better  developed  cin- 
gulum shelves  and  heavier,  more  rounded-coniform  cusps;  pm^  has 
the  deep  valley  between  the  paracone  and  hypooone  not  crossed  by 
a  connecting  ridge,  the  hypocone  standing  as  an  isolated  cusp;  m^ 
distinctly  five-tuberculate  (a  weU-developed  protoconule  present), 
with  additional  accessory  cusplet  on  posterior  border  of  inner  cingu- 
lum.    (Plate  39.) 

Subgenus  PBOGTON  Storr. 

1780.  Procyon  Storr,  Prodr.  Meth.  Mamm.,  p.  36. 

1795.  Campnunu  Link,  Beytr.  Naturg.,  vol.  1,  pt  2,  p.  87  (type,  Vhu$  Mer 

LinnseuB,  now  selected). 
17d5.  Lotor  Geoffrot  and  Cuyibr,  Mag.  Enc,  1795,  vol.  2,  p.  187. 
1816.  Later  Okkk,  Lehrb.  Naturg.,  3ter  Theil.,  2te  Abth.,  p.  1080. 
1899.  Mamprocyonus  Herrbra,  Sin.  Vulg.  dent.  Vert.  Mexicanoe,  p.  18. 

Type. —  Ursus  lotor  Linnseus. 

Characters. — Pelage  longer  than  in  Euprocyon;  hair  of  neck  not  re- 
versed; daws  lighter,  strongly  curved,  and  sharply  pointed;  os  penis 
strongly  bowed  and  sharply  recurved  at  distal  end. 

The  bony  palate  extends  backward  beyond  plane  of  last  molar  a 
distance  greater  than  one-fourth  the  entire  length  of  palate,  usually 
nearly  one-third. 
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Posterior  fold  of  third  upper  incisor  commonly  developing  a  small; 
independent  cusp.  Upper  molarif  orm  teeth  smaller  and  weaker  than 
in  Euprocyonf  scarcely  broader  than  long,  with  less  developed  cingu- 
Inm  shelves,  and  more  sharply,  less  rounded,  coniform  cusps;  paracone 
and  hypocone  of  last  upper  premolar  connected  by  a  low  ridge;  rn} 
fonr-tuberculate,  the  summit  of  protocone  long,  oblique,  and  not 
divided ;  and  posterior  border  of  cingulum  shelf  connected  with  crown 
of  hypocone,  without  accessory  cusplet.     (Plate  39.) 

Genus  NASUA  Storr. 

1780.  Nasxui  Storr,  Prodr.  Meth.  ^Camm.,  tab.  A. 
1799.  Coali  LAcip&DB,  Tabl.  Manun.,  p.  7. 
1845.  Nanca  South,  Encycl.  Metr.,  vol.  7,  p.  383. 
1872.  Cuati  Liais,  Clim.,  G^L,  Faune  Br^sil,  p.  427. 

Mamrumuma  HsBRiBRA,  Sin.  Vulg.  Cient.  Vert.  Mexicanoe,  p.  26. 


Type. — Viverra  nasua  Linnaus. 

Characters. — ^Head  long,  rostral  portion  elongated,  the  snout  up- 
turned and  mobile;  ears  rather  short,  roimded;  tail  very  long, 
usually  longer  than  body,  nonprehensile;  soles  of  feet  naked;  toes 
united  for  some  distance  from  bases;  front  daws  very  long,  slightly 
curved;  hind  claws  strong,  sharp,  and  well  curbed;  os  penis  about 
75-86  mm.  long  (according  to  Flower). 

Skull  long  and  comparatively  narrow,  the  rostrum  elongated  and 
laterally  compressed;  braincase  less  flattened  than  in  Procyon,  with 
very  Kttle  interorbital  and  considerable  postorbital  construction; 
zygomata  with  or  without  postorbital  processes,  frontals  with  dis- 
tinct processes;  sagittal  crest  well  developed.  Palate  flat,  or  hol- 
lowed posteriorly,  with  distinct  lateral  grooves,  and  extending  far 
beyond  plane  of  last  molar;  palatine  bones  deeply  notched  on  each 
side,  with  long  processes  extending  laterally  to  the  maxillary  tuber- 
osities; posterior  root  of  last  molar  near  line  with  center  of  orbit; 
vomer  usually  attached  to  palatal  bones;  foramen  ovale  small; 
audital  bulke  small  but  smoothly  roimded,  and  rising  at  sharp  angle 
from  tube  of  external  auditory  meatus.  Mandible  essentially  as  in 
Procyan,  but  ascending  ramus  comparatively  small  and  low. 


Dental  formula:  i  «c  jpm  jm2"40. 


Teeth  of  medium  size,  much  smaller  than  in  ProcyoUy  much  larger 
than  in  NasueUa  (maxillary  row  less  than  one-tUrd  the  greatest 
length  of  skull,  the  uninterrupted  series,  pm*—m^f  usually  more 
than  one-fourth  the  greatest  length,  always  more  than  one-fourth 
the  occipito-nasal  length);  crowns  comparatively  high,  with  sharp, 
strong  cusps;  pm^  slightly  longer  than  broad;  m}  subquadrate, 
length  and  breadth  about  equal,  or  sometimes  longer  than  broad; 
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pm^  nonsectoria];  molarifonn  teeth  with  inner  cingalum  xmdeyel- 
oped  and  supplementary  or  accessory  cusplets  almost  entirely  want- 
ing. Incisors  lighter  and  weaker  than  in  Procyan,  the  upper  central 
pairs  in  line  and  in  contact,  the  fronts  of  outer  (i')  back  on  level 
with  posterior  border  of  alveoU  of  middle  indsors  and  separated  from 
the  middle  pairs  by  a  considerable  diastema;  lower  incisors  protruding 
forward.  Canines  much  compressed  laterally,  the  points  turned  out- 
ward. Premolars  all  two  or  three  rooted;  firot  three  premolars  smgle 
cusped,  the  middle  two  with  wide  cingulum  shelf  and  heel;  pm^  with 
very  well-developed  hypocone.     (Plates  38  and  39.) 

NASUELLA,  ne^w  genus. 

Thfpe. — Nasua  olivacea  meridensia  Thomas. 

Characters. — In  general  like  Nasua,  but  smaller,  with  much  shorter 
tail.  Compared  with  Nasua,  the  skull  of  NasueUa  is  small  and  weak, 
the  rostrum  long  and  slender  with  the  middle  greatly  constricted 
laterally.  The  palate  extends  still  farther  beyond  plane  of  the  last 
molar;  the  palatine  bones  are  fan-shaped  anteriorly  and  completely 
fill  the  space  to  the  maxillary  tuberosities;  the  molar-premolar  row 
is  so  shortened  that  the  posterior  border  of  the  last  molar  lies  on  a 
line  with  the  most  anterior  border  of  orbit,  leaving  the  maxillary 
tuberosity  as  a  long  shelf;  audital  buUse  small  and  flattened.  Man- 
dible lightly  built,  the  ascending  ramus  short. 


Dental  formula:  igC|-pm;|m|  =  40. 


Teeth  all  greatly  reduced  in  size  and  approaching  in  many  charac- 
ters the  teeth  of  Bassaricyon;  relatively  and  actually  much  smaller 
than  in  Nasfwa,  Bassaricyon,  and  Potos;  low  crowned  and  sharply 
cusped,  decidedly  of  a  general  insectivorous  type;  pm^  nonsectorial; 
maxillary  row,  without  the  disconnected  pm},  less  than  one-fifth 
the  greatest  length  of  skull;  maxillary  teeth  all  longer  than  broad; 
diastema  between  incisors  and  canine  proportionally  greater  than  in 
Nasua,  between  canine  and  pm*  and  between  pm}  and  pm^  very 
much  greater;  lower  premolar  series  also  much  interrupted.  Incisors 
as  in  Nasua,  but  outer  (i»)  farther  back  from  posterior  alveolar  plane 
of  central  four;  and  lower  row  much  more  protruding,  the  teeth 
almost  horizontal,  and  on  a  line  parallel  with  alveolar  line  of  man- 
dibxilar  tooth  row.  Canines  excessively  fiattened,  saberlike,  and 
outwardly  bowed.  First  two  upper  premolars  compressed  cones, 
third  with  postero-mtemal  shelf;  fourth  with  three  cusps  only,  the 
hypocone  wanting.  First  upper  molar  subquadrate,  four-cusped; 
very  Uttle  larger  than  m*.  Lower  molars  much  compressed,  of 
nearly  equal  size.     (Plates  38  and  39.) 
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Genus  BASSARICYON  Allen. 
1S76.  Basianqfon  Au«SN,  Ploc.  Acad.  Nat.  Sd.,  Philadelphia,  1876,  p.  20. 

Type, — Bassaricyon  ffdbhii  AUen. 

Characters. — Fonn  elongated,  head  flattened,  muzzle  pointed; 
ears  rather  small,  rounded;  tail  longer  than  head  and  body;  posterior 
half  of  soles  of  feet  furred;  toes  semipalmate;  claws  short,  sharply 
curved  and  sharply  pointed;  os  penis  small,  32  mm.  in  length, 
slightly  bowed,  and  much  less  distinctly  bilobed  anteriorly  than  in 
Procyan  or  Euprocyon.  The  general  external  appearance  of  the 
animal  is  remarkably  like  that  of  Potae.  The  best  distinguishing 
external  characters  are  the  gray  face  and  the  less  fully  haired,  less 
tapering,  tail  of  Basmricyon. 

Skull  short  and  broad;  braincase  much  as  in  Procyon,  but  con- 
siderably smaller;  rostral  portion  depressed  as  in  Nasua  and  Nae- 
ueUa,  but  much  shorter;  postorbital  processes  well  developed  from 
frontals  and  zygomata;  orbits  large;  temporal  ridges  never  forming 
a  sagittal  orest.  Palate  flat,  with  shallow  lateral  grooves,  and  ex- 
tending well  backward;  vomer  not  attached  to  palatal  bones; 
posterior  half  of  audital  buUsB  greatly  inflated,  anterior  half  low  and 
flattened;  tube  of  external  auditory  meatus  very  short.  Mandible 
light,  the  ascending  ramus  long  and  high. 


Of  A       ^ 

Dental  formula:  i^c-r  pm  j  m  5=»40. 

o       1  4        iS 


Teeth  somewhat  laiger  than  in  NasiLeUa,  the  large  cheek-teeth  low 
crowned  and  only  slightly  cusped;  teeth  closely  set,  incisors  aJl  in 
contact  and  the  upper  cheek  teeth  uninterrupted  from  canine  to  m'. 
Lower  incisors  nearly  normal,  not  produced  forward  as  in  NasrieUa. 
Canines  comparatively  large,  not  excessively  flattened;  the  upper 
pair  nearly  straight  and  not  outwardly  bowed.  Premolars  ahnost 
exactly  as  in  Nasudla,  but  less  compressed  laterally.  First  upper 
molar  somewhat  laiger  than  second;  each  with  three  low,  rounded 
cusps,  and  well  developed  outer  cingulum.     (Plate  39.) 

Genus  POTOS  Geoffroy  and  Cuvier. 

17»6.  FoU>9  Gbopfrot  and  Cuvibr,  Mag.  Enc,  1795,  vol.  2,  p.  187. 

1799.  Kinkajou  LAciPifeDE,  Tabl.  Mamm.,  p.  7. 

1805.  Caudivolvulus  DumebHi,  Zool.  Analyt.,  p.  14  (1806). 

1811.  CereolepUM  Illigbr,  Piodr.  Syst.  Mamm.,  p.  127. 

1813.  Kinhuchu  Fischbb,  Zoognosia.,  ed.  3,  vol.  1,  p.  14. 

1815.  Auunu  BAFiNEsauB,  AnalyBe  Nat.,  p.  59. 

1899.  Mameareolepteua  Hbbseba,  Sin.  Vulg.  Gient.  Vert.  Mexicanos,  p.  19.  . 

Type. — Vherra  ea/udivolvvla  Schreber. 

Characters. — ^Form  elongated;  head  rounded,  muzzle  pointed; 
tail  very  long,  prehensile;  ears  short;  posterior  half  of  soles  densely 
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furred;    claws  short,  sharply  pointod;    fingers  and  toes  partially 
webbed;   limbs  short. 

Skull  short,  rounded,  and  highly  arched;  rostrum  short  and  broad; 
braincase  large,  sharply  constricted  in  the  postorbital  region  (in  fully 
adult  skulls  the  postorbital  constriction  is  greater  than  interorbital 
constriction);  postorbital  processes  well  developed  from  frontals, 
only  slightly  so  from  zygomata;  sagittal  crest  usually  developed  on 
forward  half  of  braincase.  Palate  flat,  short,  and  extending  poste- 
riorly only  short  distance  beyond  plane  of  maxillary  tuberosities; 
audita!  buUsD  much  flattened,  about  equally  inflated  anteriorly  and 
posteriorly.  Mandible  heavy,  the  ascending  ramus  high,  straight, 
and  little  produced  backward. 


•  3     1         3      2 
Dental  formuke:  i^c  -  pm  -m-  =  36. 
o     1        s     z 


Teeth,  excepting  m',  larger  than  in  BcLSsaricyan,  flatter,  lower 
crowned,  and  still  less  tuberculated;  entire  row  interrupted  only  by 
very  short  incisor-canine  diastema.  Incisors  heavy,  broad;  the 
outer  pair  proportionately  much  larger  and  deeply  emarginate  over 
the  posterior  cingulum  fold;  lower  incisors  with  dusel-shaped 
crowns,  the  central  pair  small.  Canines  large,  much  flattened,  and 
emarginate  on  inner  surfaces,  and  deeply  grooved  on  outer  sides; 
nearly  straight.  Premolars  all  large,  the  first  two  (pm*  and  pm*) 
simple,  with  blade-like,  crested  crowns;  pm*  very  broad,  a  long 
lateral  shelf  to  the  single  internal,  low  and  rounded  cusp.  First 
upper  molar  about  twice  the  size  of  second,  subquadrate,  and  almost 
flat  except  for  outer  raised  rim;  m^  and  both  lower  molars  slightly 
sculptured  and  virtually  without  tubercles.     (Plate  39.) 

EXPLANATION    OF   PLATES. 

Plate  38. 

Skullfl  of  Namella  and  Nasua  (natural  aLze). 

FiQ.  1.  Nasuella  olivacea  meridenM,  Cat.  No.  143658,  U.S.N.M. 
2.  Nasua  natua,  Gat.  No.  61489,  U.S.N. M. 

PI.ATS  39. 

Right  upper  tooth-rowB  of  Procyonidn. 

(To  facilitate  comparison  of  the  important  features  of  the  crown  patterns,  these  tooth- 
rows  are  figured  at  same  size,  baaed  on  length  of  the  three  large  molaiiform  teeth.) 

Fig.  1.  AUuruB,  Cat.  No.  12426,  Acad.  Sci.,  Philadelphia. 

2.  Euprocyon,  Cat.  No.  172987,  U.S.N. M. 

3.  Procyan,  Cat.  No.  6025,  U.S.N.M. 

4.  Nasua,  Cat.  No.  61489,  U.S.N.M. 

5.  Nasuella,  Cat.  No.  143658,  U.S.N.M. 

6.  Bassaricyon,  Cat.  No.  171138,  U.S.N.M. 

7.  Potos,  Cat.  No.  74684,  U.S.N.M 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


NOTES  ON  THE  FLIES  OF  THE  GENUS  PSEUDODINIA,  WITH 
DESCRIPTION  OF  A  NEW  SPECIES. 


By  J.  R.  Mallooh, 

Of  TJrlMMLy  lUtnois. 


In  a  synopsis  of  the  genera  of  North  American  Agromyzidae  in 
1913  ^  I  included  the  genus  Pseudodinia  in  Octhiphilinae.  I  did  so 
because  I  considered  that  the  species  had  closer  relationship  to 
OcthiphUa  than  to  any  other  genus,  and  this  view  I  still  hold.  Me- 
lander,  in  his  synoptic  review  of  Agromyzidae  and  Geomyzidae,'  has 
placed  the  genus  in  Geomyzidae.  From  his  own  tables  I  gather  that 
the  reason  for  this  can  only  lie  in  the  presence  of  the  mesopleural 
bristle  and  the  color  of  the  species.  At  least  these  are  practically 
the  only  characters  which  prevent  one  using  the  subfamily  key  given 
by  Melander  from  placing  the  species  where  they  obviously  belong. 
It  is  not  necessary  that  I  should  lay  stress  upon  tibe  fact  that  neither 
of  the  characters  above  mentioned  are  of  subfamily  value.  On  page 
225  of  Melander's  paper  is  given  a  tabulation  of  characters  for  the 
separation  of  the  families  Agromyzidae  and  Geomyzidae  from  allied 
families.  In  the  first  colimm  it  is  indicated  that  the  costa  in  Geomy- 
zidae is  once  broken.  Pseudodinia  has  no  costal  break,  as  is  indicated 
in  the  generic  table  given  in  a  subsequent  part  of  the  same  paper.  It 
is  unnecessary  that  I  should  enter  into  a  lengthy  discussion  as  to  the 
generic  position  of  Pseudodinia,  but  in  closing  I  may  perhaps  more 
readily  impress  upon  the  students  the  fact  that  the  genus  bears  more 
than  a  passing  resemblance  to  OcthiphUa  by  stating  that  Coquillett, 
who  described  the  genus,  made  the  mistake  of  labeling  a  specimen  in 
the  United  States  National  Museum  collection  '^OctMphUa  n.  sp." 
This  species  I  labeled  provisionally  ''Pseudodinia  pruinosa  n.  sp." 
but  afterwards  refrained  from  describing  it  because  of  certain  facts 
subsequently  discovered  from  an  examination  of  a  series  of  speci- 
mens in  another  collection. 

The  table  given  in  my  paper  previously  referred  to  wiU.  serve  to 
correctly  place  the  species  of  this  genus  generically.    The  species 

1  Proo.  U.  8.  Nat.  Mus.,  vol.  46, 1913,  pp.  127-154. 
>  Joom.  New  Jeney  Ent.  Soo.,  vol.  21, 1913. 
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described  herewith,  while  differing  considerably  in  the  chaetotaxy  of 
the  head,  is  in  every  other  respect  so  obviously  congeneric  with 
varipeSf  the  type  of  the  genus,  that  I  have  no  hesitation  in  placing  it 
in  Pseudodinia. 

PSSUDODHTIA  POUTA,  MW  tpeckt. 

Female. — Glossy  black.  Head  black;  frons  shining;  arista  yel- 
lowish at  base;  palpi  brown;  proboscis  yellow.  Body  without 
pruinescence.  Legs  yellow;  coxae  brownish-black;  femora,  except 
the  apices,  black.  Wings  yeUow  at  base,  clear;  veins  brown. 
Squamae  white,  fringe  concolorous.  Halteres  yellow,  knob  lemon- 
yellow,  hairs  and  bristles  black. 

Frons  about  twice  as  long  as  broad,  slightly  narrowed  anteriorly; 
postvertical  bristles  small;  oceUar  bristles  very  weak,  lying  close  to 
surface  of  frons;  the  normal  two  pairs  of  orbital  bristles  very  weak, 
almost  indistinguishable,  and  placed  far  back  on  frons,  the  lower  well 
above  middle;  transverse  depression  distinct  and  shallow;  frontal  tri- 
angle slightly  indicated;  antennae  small,  third  joint  rounded  apically, 
slightly  longer  than  broad;  arista  rather  thick,  tapering  at  base, 
almost  bare;  cheek  linear,  marginal  hairs  weak;  vibrissae  absent; 
eyes  large,  distinctly  higher  than  long.  Mesonotum  with  two  pairs 
of  dorso-centrals;  diacal  setulae  short  and  numerous,  about  12  irregu- 
lar rows  between  dorso-centrals;  basal  scutellar  bristles  weaker  than 
apical;  mesopleural  bristle  strong.  Fore  femora  with  black  bristles 
on  the  postero-ventral  surface;  mid  tibiae  with  apical  spur;  all  tarsi 
slightly  thickened.  Wing  veins  3  and  4  divergent  apically;  inner 
cross  vein  at  middle  of  discal  cell;  last  section  of  fifth  vein  about 
two-thirds  as  long  as  penultimate  section  of  fourth;  last  section  of 
fourth  twice  as  long  as  preceding  section;  sixth  vein  to  near  wing 
margin.    Length,  2.6-3  mm. 

The  male  agrees  with  the  female  in  color  and  chaetotaxy.  The 
hypopygiinn  is  small  and  knobhke,  turned  down  and  slightly  for- 
ward under  the  abdomen,  and  is  in  general  appearance  very  much 
like  that  of  Agromyza  parvicornis  Loew. 

Type-iocdlily. — Centerville,  Illinois,  August  17,  1914,  by  sweeping 
v^etation  on  the  bank  of  the  Sangamon  River  (C.  A.  Hart  and  J.  R. 
Malloch).  Paratype,  Urbana,  September  30,  1914  (J.  R.  Malloch). 
This  species  may  be  separated  from  the  3  previously  described  species 
by  the  entirely  yellow  tibiae.  On  September  30  I  took  a  single 
female  of  P.  nitida  Melander  at  Urbana. 

Paratype.— Ce^t.  No.  19395,  U.S.N.M. 
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A  PECULIAR  OOLITE  FROM  BETHLEHEM,  PENNSYLVANIA. 


By  Edoab  T.  Wherby, 

AftUtant  Curator y  Divmon  of  Mineralogy  and  Petrology, 


The  material  here  doBcribed  occurs  in  Lerch's  quarry,  on  the  west 
side  of  Monocacy  Creek,  one-<|tiarter  mile  north  of  the  northwest 
comer  of  the  borough  of  Bethlehem,  and  a  mile  and  a  half  norib  of 
Lehigh  River,  near  the  center  of  the  AUentown  quadrangle,  in  North- 
ampton County,  Pennsylvania.  The  rock  quarried  is  a  maguesian 
limestone  belonging  to  the  "AUentown"  formation,  which  represents 
the  Upper  Cambrian  (Ozarkian)  in  this  region. 

A  variety  of  geologic  phenomena  is  exhibiled  at  the  locality.  In 
the  southern  portion  of  the  quarry  the  beds  are  thrown  into  a  fine 
anticline,  the  north  limb  of  which  is  cut  by  a  vertical  fault  marked 
by  brecciation  and  shearing  of  the  rock.  In  the  northern  part  the 
beds  are  steeply  upturned,  and  show  slickensides  where  they  have 
slipped  over  one  another.  Tension  cracks  fiJled  with  secondary, 
dolomite  and  quartz  crystals  are  numerous,  and  a  miniature  cave  con- 
taining tiny  stalactites  and  beautiful  twinned  calcite  crystals  was  at 
one  time  opened  in  the  course  of  quarrying  operations.  Well-devel- 
oped colonies  of  several  types  of  cryptozoon,  splendid  ripple-marked 
surfaces,  and  strata  crowded  with  oolite  grains  are  also  to  be  seen  at 
various  horizons. 

In  these  oolitic  beds  the  separate  grains,  or  ooids,  are  usuaUy  from 
1  to  1^  mm.  in  diameter,  but  occasionally  attain  5  mm.  They  are 
normally  spherical  in  shape,  although  elongated  or  iiaregular  lumpy 
forms  are  not  uncommon,  especially  among  the  larger  ones.  Tlie 
color  of  the  grains  is  usually  a  dark  gray,  and  they  stand  out  dis- 
tinctly against  the  paler  tint  of  the  enclosing  rock. 

The  details  of  their  structure  can  best  be  seen  when  sections  are 
examined  under  a  low-power  microscope.  They  sometimes  show  a 
distinct  concentric  arrangement  of  lighter  and  darker  layers,  with 
well-rounded  grains  of  quartz  or  calcite  as  nuclei,  but  in  most  cases 
recrystallization  has  obliterated  all  traces  of  both  nucleus  and  con- 
centric rings.  A  carbonaceous  pigment  is  usually  visible,  and  minute 
irregular  or  subangular  masses  of  limonite,  probably  pseudomorphous 
after  pyrite,  are  dotted  here  and  there,  being  especially  abxmdant 
near  the  surfaces  of  the  grains. 
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In  one  layer  about  20  cm.  in  thickness,  which  has  been  removed 
from  much  of  the  quarry  face,  but  is  still  (at  time  of  writing)  exposed 
in  place  at  the  extreme  north  end,  the  majority  of  the  ooids  show, 
when  broken  across,  a  remarkable  ''half-moon"  aspect,  being  divided 
parallel  to  the  bedding  into  alight  and  a  dark  portion,  the  latter  being 
the  lower.  In  most  of  them  the  light  portion  is  the  larger,  but  in 
rare  instances  the  dark  may  occupy  nearly  the  entire  grain. 

When  examined  under  the  microscope  the  dividing  line  between 
the  two  parts  is  found  to  be,  as  a  rule,  convex  toward  the  white  one^ 
but  in  a  few  instances  it  is  straight  across,  irregularly  curved,  or  even 
slightly  concave.  The  two  parts  are  iJike  in  crystallinity,  both  being 
much  coarser  than  the  groxmd-mass  of  the  rock;  the  black  pigment 
may  be  seen  to  spread  in  films  between  the  individual  crystals  as 
well  as  to  be  enclosed  by  them.  The  nuclei  occasionally  remaining 
are  no  longer  in  the  centers  of  the -grains,  but  always  well  toward  the 
bottom  of  the  dark  portions.  The  tiny  specks  of  limonite  are  prac- 
tically absent  from  the  white  portions,  but  are  often  present  all  the 
way  aroxmd  the  dark  ones. 

Throughout  the  bed  in  which  these  * 'half-moon"  ooids  occur  there 
are  lens-shaped  areas  in  which  the  grains  are  of  the  ordinary  type. 
These  lie  in  the  centers  of  blocks  formed  by  the  intersection  of  bed- 
ding and  joint  planes.  The  ooids  in  them  are  also  mostly  recrystal- 
lized,  but  as  a  rule  are  not  as  coarse-grained  as  the  divided  ones. 

Table  ofanalyies. 

1.  2.  3. 

CaO 33.10  30.40  

MgO 17.84  19.71  

FeO 0.26  0.11  

COj 46.70  46.67  

AI2O3 0.23  0.32  

FejOg 1.33  1.90  

SiOj 0.62  0.68  

H2O 0. 32  0. 44  

C 0.79  1.21  


100.08  100.34        

CdkuUUed  mineral  composition$. 

Dolomite 81.66  89.98  73.32 

Calcite 14. 78  6. 31  24. 26 

Sideiite 0.40  0.18  0.62 

Kaolin 0. 68  0. 80  0. 36 

Quartz 0.26  0.31  0.19 

I-imonite I.55  2.21  0.89 

Carbon 0.79  1.21  0.37 


100.00       100.00        100.00 

1.  Gompodtion  of  the  oolitic  limestone. 

2.  Composition  of  the  ooids  which  have  weathered  out. 

3.  Calculated  composition  of  the  matrix,  asstuning  that  the  odds  make  up  about 

half  the  rock. 
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Although  the  rock  has  probably  undergone  some  alteration  since 
its  original  deposition,  it  seemed  worth  while  to  make  an  analysis  of 
it,  the  results  of  which  are  given  in  column  1,  above.  This  shows  it 
to  be  a  high-magnesian  limestone.  It  is  not  possible  to  separate  the 
ooids  from  the  matrix  in  the  fresh  rock,  but  where  slight  weathering 
has  taken  place  the  ground-mass  has  become  soft  and  sandy,  and 
they  stand  out  in  relief  and  can  readily  be  picked  out.  In  the  weath- 
ering process  they  have  no  doubt  been  altered  slightly,  so  that  their 
original  composition  is  indeterminate,  but  an  analysis,  given  in  col- 
umn 2,  shows  them  to  differ  from  the  rock  itself  to  a  greater  extent 
than  can  be  accotmted  for  by  weathering. 

Comparison  of  columns  2  and  3  in  the  table  shows  the  ooids  to  be 
higher  in  dolomite,  quartz,  kaolin,  limonite,  and  carbon,  and  lower  in 
calcite  and  siderite  tiian  the  matrix. 

That  quartz  and  kaolin  should  be  higher  is  to  be  expected,  for 
grains  of  these  minerals  acted  as  nuclei  for  the  formation  of  the  ooids 
in  the  first  place.  That  carbon  should  be  higher  is  also  normal,  for 
low  forms  of  life  no  doubt  took  part  in  the  deposition  of  the  con- 
centric coats  of  the  carbonates. 

The  greater  amotmt  of  limonite  is  probably  to  be  correlated  with 
that  of  carbon,  for  the  former  has  been  produced  by  the  decomposi- 
tion of  pyrite,  precipitated  from  circulating  iron  sulphate  solutions 
by  the  carbonaceous  matter.  The  reason  for  the  greater  amount  of 
dolomite  and  smaller  of  siderite  is  discussed  later. 

The  significance  of  practically  all  of  the  above-described  features 
becomes  evident  when  the  probable  mode  of  formation  of  the  *' half- 
moon"  oolite  is  considered.  When  the  ooids  were  first  formed  they 
no  doubt  consisted  of  aragonite,  whereas  the  matrix  was  dolomite- 
mud.  Mixed  with  the  aragonite.  Id  varying  amoimts  in  the  different 
concentric  layers,  was  the  carbonaceous  pigment.  After  the  sohdi- 
fication  of  the  sediment  into  rock  and  the  development  of  joint  cracks 
(but  before  the  uptilting  of  the  beds)  waters  penetrated  along  these 
cracks  and  along  die  bedding  planes.  Since  aragonite  is  more  soluble 
than  the  dolomite  of  the  matrix,  it  dissolved  away,  leaving  behind 
the  carbon  and  the  nuclei — sand  grains  and  bits  of  kaolin — in  some 
cases  stripped  of  all  concentrically  deposited  aragonite,  in  others  still 
retaining  a  few  layers.  These  settled  to  the  bottom  of  the  cavities 
in  heaps,  the  shapes  of  which  varied  with  the  sizes  of  the  nuclei  and 
the  stage  in  the  solution  process  at  which  they  fell  into  the  masses 
of  carbon  powder. 

At  some  later  period  water  again  traversed  the  rock,  but  this  time 
conditions  were  favorable  to  deposition  instead  of  solution,  and 
secondary  dolomite  filled  up  all  openings  in  the  rock,  tension  and 
joint  cracks  as  well  as.the  holes  left  by  the  removal  of  the  ooids.    As 
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is  iisual  in  the  recrystallization  of  carbonate  rocks  this  secondary 
material  tended  to  approach  the  normal  dolomite  ratio,  although  as 
the  analysis  shows,  a  slight  isomorphous  admixture  of  calcium  and 
ferrous  carbonates  still  remained.  The  secondary  crystallization 
took  place  so  slowly  and  quietly  that  the  heaps  of  carbonaceous  dust 
were  not  disturbed,  but  merely  enclosed  by  the  crystal  grains,  and 
their  shapes  preserved. 

The  deposition  of  pyrite  took  place  at  still  a  later  time.  Migrating 
solutions  brought  in  ferrous  sulphate,  which  was  reduced  to  sulphide 
by  the  carbon  near  the  siuiace  of  the  normal  ooids,  and  around  the 
black  part  of  the  divided  ones.  Apparently  the  rearrangement  of 
the  carbon  particles  in  the  latter  rendered  them  more  readily  attacked, 
for  both  microscopic  examination  and  the  analysis  show  them  to  be 
the  higher  in  hmonite,  which  now  takes  the  place  of  the  pyrite.  This 
last  change,  which  represents  the  latest  chapter  in  the  history  of  the 
rock,  was  evidently  brought  about  by  the  action  of  oxygen-bearing 
rain  water. 

Ooids  exhibiting  all  stages  of  these  various  processes  are  shown  in 
the  figures,  examination  of  which  will  leave  no  doubt  that  this  rock, 
which  at  first  sight  appears  so  remarkable,  has  had  the  comparatively 
simple  origin  here  outlined. 

EXPLANATION  OP  PLATES. 

Plate  40. 

Fig.  1.  A  crosB  section  of  the  oolite  rock,  natund  size.  Shows  diviaion  of  ooida  into 
black  and  white  portions,  and  lens-shaped  patch  in  which  many  are 
unchanged,  in  the  leftrcenter.  Cat.  No.  88448,  U.S.N.M. 
2.  The  central  portion  of  the  same  specimen,  enlarged  5  times.  Shows  coarse 
crystallization  of  ooids,  variable  though  usually  convex  dividing  line 
between  black  and  white  portions,  nuclei  central  in  unchanged  grains,  but 
dropped  into  black  portions  in  the  divided  ones. 

Plate  41. 

All  enlaiged  40  times. 
Fig.  1.  Ooid  showing  nucleus  but  little  displaced  from  center. 

2.  Nucleus,  retaining  several  concentric  coats,  sunk  in  dark  portion  of  ooid,  the 

dark  material  being  heaped  up  over  it. 

3.  Nucleus,  deprived  of  concentric  coats,  sunk  in  dark  portion  of  ooid  with  lees 

heaping  up  of  material;  specks  of  limonite  sunounding  dark  portion 
prominent. 

4.  Nucleus  entirely  dissolved  away,  and  line  between  dark  and  light  portions  of 

ooid  straight. 

5.  An  elongated  ooid,  with  its  nucleus  of  corresponding  shape;  the  latter  sunk  in 

dark  portion,  which  was,  however,  too  viscous  for  it  to  fall  flat. 

6.  An  ooid  with  two  nuclei. 
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Cross  Sections  of  Oolite  Rock  from  Bethlehem,  Pa. 

For  explanation  of  plate  see  paoe  156. 
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5  6 

Sections  Showing  Structural  Details  in  Oolite  from  Bethlehem,  Pa. 

For  explanation  of  plate  see  page  156. 
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ON  A  CJOLLECmON  OF  JAVANESE  CRANE-FLIES  (TIP- 
UUDAE,  DIPTERA)  IN  THE  UNITED  STATES  NATIONAL 
MUSEUM. 


By  Charles  Paul  Alexander, 
Of  thA  Entomological  Laboratcry  of  Cornell  UnivenUy,  BhaoHf  JNkw  Tori. 


INTRODUCTION. 

The  present  paper  is  based  on  the  extensive  coUections  of  insects 
taken  on  the  island  of  Java  in  1909  by  Messrs.  Owen  Bryant  and 
WiUiam  Palmer.  The  crane-flies  of  this  collection  number  about  150 
specimens  referable  to  some  60  species. 

There  has  been  a  great  amount  of  work  done  upon  the  crane-fly 
fauna  of  India  and  the  East  Indies  in  recent  years  and  this  has  been 
accomplished  for  the  greater  part  by  the  following  workers: 

Wiedemann  in  his  Diptera  exotica  (1821)  and  Aussereuropfiische 
zweiflugelige  Insekten  (1828)  characterized  a  number  of  Javan  species. 
His  descriptions  are  excellent  and  very  few  of  his  species  remain 
unrecognized.  Francis  Walker  described  a  very  considerable  num- 
ber of  species,  since  he  had  access  to  the  immense  collections  of 
the  British  Museum  and  William  W.  Saunders,  the  latter  including 
most  of  the  material  taken  by  Alfred  Russell  Wallace  in  the  Malay 
Archipelago.  Doleschall  (1856-1858)  described  a  few  species  from 
the  Dutch  East  Indies.  Van  der  Wulp  up  until  his  death  in  1899 
published  a  nimiber  of  articles  dealing  with  the  dipterous  fauna  of 
Java;  these  papers  contain  splendid  descriptions  and  often  beauti- 
fully colored  figures  by  the  author. 

rnie  Uving  workers  include  Brunetti  whose  recent  volume  on  the 
Diptera  Nematocera  of  India  (Fauna  of  British  India,  1912)  will  do 
much  to  stimulate  the  study  of  this  order  in  that  country.  Ender- 
lein,  who  has  published  one  very  valuable  paper  (1912),  most  of  his 
East  Indian  material  being  from  Sumatra.  Riedel  in  a  short  series 
of  articles  (Supplementa  Entomologica,  No.  1,  August,  1912;  Ento- 
mologische  Mitteilungen,  vol.  2,  August,  1913),  has  worked  over 
Banter's  Formosan  collections.  Edwards  has  given  some  very  valu- 
able contributions  to  our  knowledge  of  the  Oriental  and  ATrican 
faunas;  his  most  recent  paper,  a  revision  of  the  difficult  genus 
Styririgomyia  (1914)  is  especially  helpful.  By  far  the  most  important 
work  on  the  crane-flies  of  the  island  imder  consideration  is  that  of 
Doctor  de  Meijere  who  has  published  a  long  series  of  valuable  articles 
on  the  Dipterous  fauna  of  Southeast  Asia. 
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GEOGRAPHICAL  DISTRIBUTION. 

The  following  notes  will  serve  to  give  some  idea  of  the  geographic 
and  topographic  conditions  under  which  the  collection  was  made.  It 
should  be  noted  that  the  name  ''Pangranggo"  is  spelled  in  various 
ways.  Reclus  has  it  "Panggerango,"  and  Wallace  "Pangerango." 
The  form  adopted  in  the  present  paper  is  the  one  appearing  on  the 
printed  insect  labels  of  the  collection. 

Oedi  and  Pangranggo.— -The  western  has  a  much  greater  mean  elevation  than  the 
eastern  section  of  the  island,  forming  a  plateau  from  2,000  to  3,000  feet  hi^.  Here 
also  the  mountains  are  connected  by  lofty  ridges  or  saddles,  the  former  intervening 
valleys  having  been  to  a  great  extent  filled  in  by  outflows  of  lavas  and  showers  of 
ashes  and  scoriae  *  *  *  East  of  this  pass  follow  the  tu  loftier  cones  of  Ged^  or  the 
'^ Great"  (9,800  feet)  which  gives  its  name  to  a  whole  group,  and  the  neighboring 
Mandala-Wangi  which  exceeds  it  by  200  feet.  The  Ged^,  properly  so  called,  has 
frequently  ejected  scoriae  and  from  its  bleached  crater,  about  4,000  feet  in  circum- 
ference, jets  of  vapor  are  still  emitted;  sulphur  is  also  deposited  on  the  encircling 
walls  while  copious  thermal  streams  flow  from  the  flanks  of  the  mountain.  Qed6  is 
connected  by  a  narrow  ridge  with  another  and  far  larger  crater  which  from  the  ISala 
wall  on  the  south  to  Panggerango  on  the  north  side  has  a  circuit  of  about  two  and  a 
half  miles.  It  is  wooded  to  the  summit,  terminatiDg  in  an  inclined  terrace 
whence  numerous  rivulets  rapidly  converge  in  a  broad  stream  which  was  till  recently 
visited  by  the  rhinoceros.  From  this  terrace,  the  hi^est  point  of  observation  in 
west  Java,  a  panoramic  view  is  commanded  of  both  seas,  with  the  intervening  hills 
and  plains,  forests,  villages  and  surrounding  plantations.^ 

Buitenzorg, — In  1774,  Buiten2sorg,  that  is  '^Sans  Soud,'*  was  chosen  as  a  site  of 
an  official  health  resort  and  this  place  has  by  successive  enlargements  become  a  vast 
residence,  now  usually  occupied  by  the  Governor  Generals  of  the  Dutch  East  Indies. 
Lying  880  feet  above  the  sea  on  a  wooded  slope  between  the  Liwong  and  Dani  river 
valleys,  Buitenzorg  commands  a  superb  prospect  of  the  surrounding  forest-dad 
gloomy  gorges  and  undulating  heights,  rising  in  one  direction  toward  Mount  Salak, 
in  another  toward  Ged^  *  *  *  But  Buitenzoig  is  not  suffidently  elevated  to  be 
regarded  as  a  sanitarium.  Hence  invalids  and  convalescents  usually  prefer  the 
station  of  Sindang-Laya,  which  stands  at  an  altitude  of  3,560  feet  on  the  northern 
slope  of  Ged6  near  the  vast  nursery  grounds  of  Tjibodas.' 

Alfred  Russell  Wallace,  who  climbed  the  mountains  of  Ged6  and 
Pangranggo  in  1861,  describes  his  experiences  as  follows: 

By  far  the  most  interesting  incident  of  my  visit  to  Java  was  a  trip  to  the  summit  of 
Pangerango  and  Gedeh  Mountains,  the  former  an  extinct  volcanic  cone  about  10,000 
feet  high,  the  latter  an  active  crater  on  a  lower  portion  of  the  same  mountain  range. 
*  *  *  The  first  mile  was  over  open  country  which  brought  us  to  the  forest  that  covers 
the  whole  mountain  from  a  hei^t  of  about  5,000  feet.  The  next  mile  or  two  was  a 
tolerably  steep  ascent  through  a  grand  virgin  forest,  the  trees  beiog  of  great  size  and 
the  undergrowth  consisting  of  fine  herbaceous  plants,  tree-ferns,  and  shrubby  vege- 
tation. I  was  struck  by  the  immense  number  of  ferns  that  grew  by  the  side  of  the 
road.  Their  variety  seemed  endless  and  I  was  continually  stopping  to  admire  some 
new  or  interesting  forms.  I  could  now  well  understand  what  I  had  been  told  by  the 
gardener,  that  300  species  had  been  found  on  this  one  mountain.  *  *  *  Continuing 
our  ascent,  the  road  became  narrow,  rugged,  and  steep,  winding  zigsag  up  the  cone, 

>  £lJ8te  Redns,  Tlie  Unlvcnal  Qflogiapby,  vol.  14,  p.  lM-158.  *  Idem,  p.  185. 
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wiiich  ifl  covered  with  inegular  maans  of  rock  and  oveigiown  with  ft  dezuw,  luxuriant, 
but  lesB  lofty  vegetation.  We  paflsed  a  torrent  of  water  which  is  not  much  lower  than 
the  boiling  point,  and  has  a  most  mngular  appearance  aa  it  foams  over  its  rugged  bed, 
sending  up  clouds  of  steam  and  often  concealed  by  the  overhanging  herbage  of  ferns 
and  lycopodia,  which  here  thrive  with  more  luxuriance  than  elsewhere.' 

On  Mount  Pangerango,  between  5,360  feet  and  the  top,  10,000  feet,  the  number  of 
forast  trees  is  about  350  species  on  the  same  area  (300  hectares  or  3  square  kilometers) 
and  about  1,400  species  of  non-arborescent  phanerogams.* 
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DESCRIPTION  OF  SPECIES. 
Family  TIPUUDAE. 

Tifbo  UiarOBXHX. 

Genus  DICRANOMYIA  Stephens. 

Dieranomyia  Stephens,  Catalogue  of  British  Insects,  vol.  2, 1829,  p.  243. 

DICRAlfOHTIA  SALTBNS  DolMduOL 

7  Limnobia  mUteru  Dolbschaix,  Natuurk.   Tijdschr.  Nederl.    Indie,  vol.  14, 
1867,  p.  390,  pi.  11,  fig.  3. 

One  male  of  this  species,  Buitenzorg,  Java;  March,  1909  (Bryant 
and  Palmer). 

DICRAirOHTIA  CUHXIFORMIS  de  MaQin. 

Dieranomyia  euneifijfmit  de  Meubbb,  Tijdschr.  voor  Entom.,  vol.  54,  pp.  23, 24, 
1911,  pi.  1,  fig.  2. 

One  female  from  Batavia,  Java;  April  1, 1909  (Bryant  and  Palmer). 

DICRAITOMTIA  ALBrTARSIS^  newspedea. 

Size  large  (wing  of  the  male  over  9  mm.);  wings  dark,  the  tip 
brown;  tarsi  white. 

MdU. — ^Length,  7.4  mm.;  wing,  9.6  mm.  Rostrum  and  palpi 
brownish  black.  Antennae  dark  brownish  black.  Head  yellowish 
brown. 

Thoracic  dorsum  light  brown  without  distinct  darker  markings,  the 
postnotum  indistinctly  trivittate  with  darker.    Pleura  dull  brownish 


>  A.  R.  Wallace,  The  Halay  Archipelago,  pp.  12fr-131. 
s  A.  B.  Wallace,  The  World  of  Life,  igil. 
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yellow.  Halteres  brown.  Legs,  femora  brown,  somewhat  darker  at 
the  tip;  tibiae  brown;  fore  tarsi  with  the  basal  two-thirds  of  the 
metatarsus  brown,  remainder  white,  hind  tarsi  entirely  white.  Wings 
infimied  with  darker,  the  tip  brown,  a  narrow  brown  seam  on  r,  veins 
dark  brown;  venation:  (see  pi.  42,  fig.  1),  Sc  ending  far  beyond  the 
origin  of  Rs,  8c^,  about  three  times  as  long  as  Sc^,  Ra  about  three 
times  as  long  as  the  deflection  of  R^^. 

Abdominal  tei^tes  dark  brown  wilJi  about  the  apical  half  of  each 
segment  dull  yellow,  the  stemites  similar  with  about  the  apical  two- 
thirds  duU  yellow. 

JBaJitof.— Java. 

Holoiype. — ^Tjibodas,  Mount  Ged6,  Java;  altitude,  4,600  feet 
(Bryant  and  Palmer). 

Type.— Cat.  No.  19007,  U.S.N.M. 

From  the  other  described  species  with  white  tarsi,  D.  albilarais 
differs  as  follows:  D.  sdUena  Doleschall  and  cuneiforms  de  Meijere 
have  subcosta  short,  ending  before  the  origin  of  the  radial  sector. 
D,  hngivena  Edwards  ^  has  the  subcosta  long  but  is  a  much  smaller 
insect  (wing  5  mm.  instead  of  9  mm.).  D.  JcohuH  de  Meijere  *  has  the 
tibiae  white  with  black  rings,  the  radial  sector  short,  obhque,  ceU 
Ist  if,  of  the  wings  lacking,  etc.  D.  novaeguineae  de  Meijere'  is 
larger,  the  tibi»  paler,  the  venation  quite  different  in  the  very  short 
subcosta,  the  shorter  radial  sector  and  the  position  of  cell  1st  M^ 

DICRANOMTIA  ATRBSCBNS,  Wbm  ipedes. 

Body-coloration  dark  slate-gray;  wings  subhy aline  with  the 
stigma  brown. 

MdU. — ^Length,  6.3  mm.;  wing,  7.2  mm.  Head  dark  brownish 
black,  the  mouth  parts  injured. 

Color  of  the  thorax  dark  slate-gray  with  a  sparse  brown  bloom. 
Halteres  brownish  black.  Legs  dark  brown,  the  femora  a  little 
brighter  than  the  other  segments.  Wings  subhyaline,  stigma  rounded, 
brown,  the  margins  not  clearly  defined;  a  brownish  mark  at  the 
origin  of  Rs;  venation:  8e  ending  opposite  the  origin  of  Ra. 

Abdomen  concolorous  with  the  thorax;  the  pleurites  of  the  hypo- 
pygiimi  small,  cylindrical;  the  ventral  lobe  large,  almost  globular,  its 
inner  margin  produced  entad  into  a  sharp  conical  point  that  is  fringed 
with  long  hairs  along  the  caudal  margin;  the  lobe  itself  is  provided 
with  scattered  hairs  and  a  dense  short  pubescence. 

HaMtat, — Java. 

Holotype. — ^Tjibodas,  Mount  6ed6,  Java;  altitude,  8,000  feet 
(Bryant  and  Palmer). 

Type.— Ca,t.  No.  19008,  U.S.N.M. 

>  Ann.  Mag.  Nat.  Hist,  ser.  8,  vol.  8, 1011,  p.  58;  as  Thrfplkomfia. 

sBitid.  tot  de  Dterk.,  toL  17,  1904,  p.  01,  pi.  8,  fl^k  5,  6,  TQd.  Toor  Bntom.,  vol.  M,  1918,  p.  843, 
pL  16,  fig.  8. 
«  T^d  voor  Entom.,  vol.  58, 1915,  p.  101,  pL  1,  fig.  7. 
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This  insect  is  readily  separated  from  the  described  species  of  the 
genus  by  its  dark  brownish  black  coloration  and  the  peculiar  shape 
of  the  ventral  hypopygial  lobe.  The  mouth  parts  are  injured  in  my 
specimen  and  there  is  a  possibility  that  it  should  more  properly  be 
referred  to  Geranomyia. 

DICXAHOHTIA  BRTTHSIN A»  mtw  wftdtm. 

Size  large  (wing  of  the  male  over  10  mm.);  thorax  reddish  brown; 
wing  with  Sc  very  long. 

Male. — Length,  9  mm.;  wing,  11.6  mm.  Kostrum  short,  light 
brown,  the  palpi  dark  brown.    Head  gray. 

Thorax  reddish  brown,  the  dorsum  scarcely  darker.  Halteres 
rather  long,  light  brown;  the  knob  dark.  Legs  light  brown,  the 
tibiae  and  tarsi  darker.  Wings  with  a  faint  yellowish  tinge,  stigma 
indistinct,  brownish,  veins  brown;  venation:  (see  pi.  42,  fig.  2),  Sc  long 
miding  just  before  the  fork  of  Be,  8c^,  about  three  times  as  long  as  Scj, 
Rs  about  three  times  as  long  as  the  deflection  of  R^^. 

Abdomen  reddish  brown,  the  apical  three  or  four  segments  much 
darker  brown. 

HahiUU. — Java. 

Holoiype. — ^Tjibodas,  Mount  Gedfi,  Java;  altitude,  4,500  feet 
(Bryant  and  Palmer). 

Type. — Cat.  No.  19009,  U.S.N.M. 

This  species  agrees  closest  with  D.  nongJcodjadjarensis  de  Meijere  * 
but  is  readily  separated  by  its  much  lai^er  size  (wing,  10  mm.;  in  the 
other  species,  7  mm.). 

DICRANOMTIA  SZCBLSA,  iMW  flpectai. 

Head  grayish;  thorax  reddish,  the  dorsum  a  little  darker;  wings 
with  the  stigma  distinct;  abdomen  brown. 

Male. — Length,  7.6  mm.;  wing,  9  mm. 

FemoZe.— Length,  8  mm.;  wing,  8.7  mm.  Rostrum  and  palpi 
black.  Antennae  brown,  the  s^ments  of  the  flagellxmi  dark  brown 
with  a  fine  silky  pubescence.    Head  dark  slaty  gray. 

Thoracic  dorsum  abining  dark  brown,  the  pleura  yellowish  black. 
Halteres  light  yellow  at  the  base,  remainder  dark  brown.  Legs, 
ooxae  and  trochanters  yellowish  brown,  remainder  of  the  legs  brown, 
the  femora  paler  at  the  base.  Wings  hyaline,  stigma  oval,  brown; 
narrow  seams  of  brown  on  the  cross-veins  and  the  deflections  of 
veins;  veins  brown;  venation:  (see  pi.  42,  fig.  3),  Sc  ending  about 
midlength  of  Rs,  Sc^  twice  as  long  as  or  as  long  as  Se^. 

Abdomen  with  the  tip  of  segment  two  yellowish,  remainder  of  the 
abdomen  dark  brown. 

HdbUat. — Java. 


i  T^d.  voor  Bntom.,  vol.  M,  1(03,  pp.  341, 342,  pL  16,  fig.  7. 
81022**— Proc.N.M.voL4fr— 15 ^11 
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.  Holoiype. — ^Male;  Pangranggo^  Java;  altitude  9,000  feet  (Bryant 
and  Palmer). 

Allotype. — ^Female;  Tjibodas,  Mount  Gedfi,  Java;  altitude  8,000  feet. 

Paratypes. — ^Two  males,  with  the  allotype;  altitude  8,000-9,000  feet, 
female,  with  the  allotype;  altitude  8,000  feet. 

Type.—C2X.  No.  19010,  U.S.N.M. 

AlUed  to  D.  alta  de  Meijere  ^  but  the  antennae  are  shorter,  the 
thoracic  dorsum  shining,  not  dull,  wings  not  suffused  with  brown 
and  the  size  lai^er  (wing,  over  8  mm.;  ia  alta  6  mm.). 

DICRANOMTIA  SIMPUSSniA.  ntw  ipedeik 

Media  with  but  one  free  branch  attaining  the  margin;  thoracic 
dorsum  shiny  black. 

Female. — ^Length,  5  mm.;  wing,  6.3  mm.  Rostrum  brownish  yel- 
low, palpi  brownish  black.  Antennae  brownish  black.  Head  dark 
brown,  dusted  with  gray,  provided  with  numerous  black  hairs. 

Pronotum  brownish  yellow.  Mesonotal  praescutum  and  the  lobes 
of  the  scutum  shiny  black,  remainder  of  the  notum  brownish.  Pleura 
bright  brownish  yellow.  Halteres  brown.  Legs,  coxae,  trochanters 
and  femora  at  its  base,  bright  yellow,  remainder  of  the  legs  dark 
brown.  Wings  almost  hyaline,  stigma  rather  indistinct,  brown,  the 
veins  brown;  venation:  (see  pi.  42,  fig.  4),  8c  very  short,  ending  far 
before  the  origin  of  Bs;  Rs  short,  arcuated,  a  Uttle  more  than  half  as 
long  as  the  deflection  of  Ri+^'y  vein  M  simple,  there  being  no  cell 
let  M2  and  2fj  fused  with  Ou^  throughout;  basal  deflection  of  Chi^  at 
the  fork  of  M. 

Abdomen  dark  brown,  sternites  and  ovipositor  yellowish. 

Habitat — Java. 

Holotype. — ^Tjibodas,  Mount  Gedfi,  Java;  altitude  9,000  feet  (Bryant 
and  Palmer). 

Type.—Csit.  No.  19011,  U.S.N.M. 

There  are  but  four  species  of  this  genus  known  that  have  the  upper 
branch  of  media  unforked.  These  are  Z>.  whartoni  Needham  (Michi- 
gan) '  which  has  a  long  radial  sector.  D.  tendla  de  Meijere  (Java)  • 
has  a  short  sector,  the  thoracic  dorsum  shining  yellow  and  is  much 
smaller  (length  of  the  wing  4  mm.).  The  only  other  species  is  D. 
cameoHncta,  new  species,  described  below. 

DICRANOMTIA  CARNBOXmCTA,  ntw  spedes. 

Media  with  but  one  free  branch  attaining  the  margin;  thoracic 
dorsum  reddish  yellow. 

Male. — Length,  3mm.;  wing,  4.3  mm.  Rostrum  and  palpi  red- 
dish brown,  the  latter  rather  darker  colored.    Antennae  ^ort,  first 

1  TUd.  Toor  Entom.,  vol.  56, 1913,  p.  341,  pi.  16,  fig.  6. 

s  23rd  Report  of  the  New  York  State  Entomologist,  1907,  pp.  211,  212,  pi.  27,  fig.  5. 

•  T^dschr.  voor  Entom.,  vol.  66, 1911,  p.  27,  pi.  1,  figs.  Il-IB. 
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s^ment  reddish  yellow,  flagelltim  brownish  black.  Head  with  the 
front  whitish;  remainder  dark  brown. 

Thoracic  dorsum  reddish  yellow,  pleura  duU  yellow.  Halteres 
brown.  Legs,  coxae,  trochanters  and  the  base  of  the  femora  light 
yellow,  the  latter  darkening  into  brown,  the  tip  quite  dark,  tibiae 
and  tarsi  brownish  black.  Wiogs  hyaline,  stigma  roimded,  indis- 
tinct, veuis  dark;  venation:  (see  pi.  42,  fig.  5),  Sc  short  ending  far 
before  the  origin  of  Rs,  this  distance  longer  than  the  length  of  the 
radial  sector;  the  radial  sector  shorter  than  the  deflection  of  B^^. 

Abdomen  reddish  yellow. 

Habitat. — Malay  Peninsula. 

Holotype. — Singapore,  Malay  Peninsula;  1909  (Bryant  and  Palmer). 

Type.— C^t.  No.  19012,  U.S.N.M. 

This  species  differs  from  D.  teneUa  de  Meijere,  the  only  species  that 
is  at  all  close  to  it,  in  having  a  much  shorter  subcosta  and  a  longer 
radial  sector.  In  teneHa,  8c  ends  but  a  short  distance  before  the 
origin  of  Bs  whereas  in  cameotmda  this  distance  is  longer  than  the 
length  of  the  sector. 

Genus  GERANOMYIA  Haliday. 

Oeranamyia  Halidat,  Entom.  Magas.,  vol.  1, 1833,  p.  IM. 

GBRANOBCTIA  RITIDA  de  MeUera. 

Oeranomyia  nitida  de  Mbuere,  TijdBchr.  voor  Entom.,  voL  54, 1911,  pp.  28,  29. 

One  female  from  Batavia,  Java;  April  1, 1909  (Bryant  and  Palmer). 
The  wing  is  shown  on  plate  42,  figure  6. 

OERANOMTIA  LUfBARIS,  new  epedee. 

Rostrum  brownish  black;  mesonotum  dark  brown,  the  hmnerai 
angles  yellow;  pleura  yellowish;  wings  tipped  with  brown. 

Male. — ^Length, 5.8 mm.;  wing,6.2  mm.;  rostrum, 2.6 nmi.  Rostrum 
elongated,  much  longer  than. the  head  and  thorax  combined,  dark 
brownish  black.  Palpi  biarticulate,  dark  brownish  black.  Head 
dark  gray. 

Thoracic  dorsmn  very  dark  brown,  the  hiuneral  angles  paler, 
yellowish.  Pleinra  duU  yellow.  Halteres  brown.  Legs,  coxae  and 
trochanters  yellowish,  base  of  the  femora  yellowish,  remainder  of 
the  legs  brownish  black.  Wings  suffused  with  brown,  the  stigma 
still  darker,  brownish;  venation:  (see  pi.  42,  fig.  7),  8c  long,  ending 
just  before  the  fork  of  Rs;  Sc^  near  the  tip  of  Sc^,  the  two  forks  of 
Sc  subequal  in  length;  Rs  twice  as  long  as  the  deflection  of  R^+^. 

Abdomen  dark  brown,  the  ventral  lobes  of  the  hypopygiimi  very 
long  and  slender,  the  tips  more  pointed,  the  lobe  nearly  three  times 
as  long  as  the  pleura  itself. 

HabUat. — Java. 
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Eohtype. — ^Tjibodas,  Mount  Qed6,  Java;  altitude  4,500  feet  (Bryant 
and  Palmer). 

3V3>«-— Cat-  No.  19013,  U.S.N,M. 

In  de  Meijeres  key  to  the  Javan  species  of  this  genus/  this  runs 
to  G.  niiida  de  Meijere  which  is  a  smaller  insect  with  the  pale  mar- 
gin to  the  thorax  broader,  the  wings  not  so  dark,  etc. 

OERANOMTIA  JAVAHICA,  new  ipedeik 

Thoracic  dorsum  light  gray  narrowly  lined  with  black;  wings 
spotted  with  brown. 

Female. — ^Length,  6.8  mm.;  wing,  7 mm.;  rostrum,  3.5  mm.  Ros- 
trum and  palpi  dark  brownish  black.  Antennae  and  head  dark 
brownish  black. 

Thoracic  dorsum  with  the  praescutum  light  gray  narrowly  Imed 
with  black;  a  broader  median  stripe  including  the  dorsum  of  the 
pronotum  and  continuing  to  the  suture;  a  much  narrower,  more 
delicate  stripe  on  either  side  of  this;  lateral  margin  of  the  sderite 
black ;  scutum  with  the  lobes  dark ;  scutellum  gray,  the  caudal  margin 
blackish.  Pleura  bluish  gray,  a  yellow  ventral  stripe  including  the 
fore  and  middle  coxae.  Halteres  brown.  Legs,  fore  and  middle 
coxae  yellow;  femora  pale  brown  at  the  base,  tip  dark  brown;  tibiae 
and  tarsi  dark  brown.  Wings  with  a  slight  suffusion;  membrane 
with  brown  blotches,  about  seven  being  on  the  costa,  the  third  at 
the  origin  of  Rs,  the  foturth  at  the  tip  of  Sc,  the  fifth  at  the  tip  of  R^; 
brown  marks  along  the  cross-veins  and  deflections  of  veins;  venation: 
(see  pi.  42,  fig.  8),  8c  long,  ending  just  beyond  mid-length  of  Rs;  Rs 
between  two  and  three  times  as  long  as  the  deflection  of  R^^^. 

Abdomen  dark  brownish  black,  ovipositor  light  brown. 

Habitat. — Java. 

Eohtype. — ^Batavia,  Java;  April  1,  1909  (Bryant  and  Palmer). 

Type.—€Q.t.  No.  19014,  U.S.N.M. 

This  species  is  allied  to  G.  decemguttata  de  Meijere  ^  but  the  wing- 
pattem  is  very  much  heavier  and  the  thoracic  pattern  entirely 
different.  It  also  resembles  G.  pulehripennis  Brunetti'  but  the 
thorax  is  grayish,  not  brownish  yellow. 

Genus  RHIPIDIA  Meigen. 
Subgenus  BUIFIDIA  Meigen. 
RMpidia  Mbigbn,  Syst.  Beechr.,  vol.  1,  1818,  p.  153. 

RHIPIDU  (RHXPSDIA)  JAVAITBNSIS  de  Meijv^ 
BJnpidia  javanensis  de  Meubrb,  Tijdflchr.  voor  Entom.,  vol.  54,  1911^  pp.  31,  32. 

Tjibodas,  Mount  Oed6,  Java;  altitude  4,500  feet,  a  male;  altitude 
8,000  feet,  a  male;  altitude  9,000  feet,  a  male  (Bryant  and  Palmer). 
The  wing  has  never  been  figured;  it  is  shown  on  plate  42,  fig.  9. 

1  Tijdschr.  voor  Entom.,  vol  64, 1911,  p.  31. 

>  Idem,  vol.  56, 1913,  pp.  345,  346,  pi.  16,  fig.  11. 

« Faana  of  British  Ihdk,  Diptera  Nematooera,  1912,  pp.  898, 394,  pi.  %  fig.  1. 
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Genus  GONIODINEURA  van  der  \A^ulp. 

Goniodineura  van  der  Wulp,  Tijdechr.  voor  Entom.,  vol.  38,  1895,  p.  37. 

OOmODinSURA  HIORICBPS  tan  d«r  W0I9. 

Goniodineura  nigrieepa  van  der  Wulp,  Tidschr.  voor  Entom.,  vol.  38,  1895,  p. 
38,  pi.  2,  figs.  3-5. 

One  female  of  this  interesting  crane-fly  from  Buitenzorg,  Java; 
March,  1909.  (Bryant  and  Pahner.)  The  venation  is  shown  in 
plate  42,  fig.  10.  The  specimen  measures  6.8  mm.  in  length  with 
the  wing  7.2  mm. 

Genus  L.IMNOBIA  Meigen. 

Limnobia  Mbiobn,  Syst.  Beechr.,  vol.  1,  1818,  p.  116. 

UMNOBIA  AHRUUrBMUR  de  MMlBn. 

Limnobia  annulifemur  de  Meubrb,  Tijdflchr.  voor  Entom.,  vol.  56,  1913,  pp. 
344,  345,  pi.  17,  fig.  12. 

One  female  of  this  beautiful  lAmnohia  from  Tjibodas,  Mount  Qedd, 
Java^  at  an  altitude  of  8,000  feet  (Bryant  and  Palmer). 

Genus  LIBNOTES  ^Vest'wood• 

LSbmoUa  WxarwooD,  Trans.  Entom.  Soc.  London,  1876,  p.  505. 

LIBNOTBS  STRIOIVBNA  Walker. 

Limnobia  atrigivena  Walker,  Proc.  Linn.  Soc.  London,  vol.  5, 1861,  p.  229. 
Libnotes  strigivena  Osten  Sacken,  Berl.  Ent.  Zeitachr.,  vol.  31, 1887,  p.  182. 
LibnoUt  itrigivena  Skubb,  Proc.  Linn.  Soc.  N.  S.  Wales,  ser.  2,  vol.  4,  1889,  p. 

786,  pi.  21,  fig.  8. 
Libnotes  atrigivena  de  Meuere,  Tijd.  voor  Entom.,  vol.  54, 1911,  p.  35. 
LUmotes  itrigivena  de  Mbubbb,  Tijd.  voor  Entom.,  vol.  56, 1913,  p.  346. 

One  male  from  Moimt  Salak,  Java,  May  15,  1909  (Bryant  and 
Pahner).  It  shows  the  following  measurements:  Length,  10.3  mm; 
wing,  15.3  mm. 

LIBNOTBSt  ip. 

A  large  species  that  comes  close  to  poecUoptera  Osten  Sacken  ^  but 
the  character  of  ^^  beyond  the  cross-vein  r  is  different  from  that 
described  for  this  species.  The  material  shows  the  following  meas- 
urements: Male,  length,  11-13  nmx.;  wing,  14-18  mm.  Female, 
length,  16  mm.;  wing,  18.5  mm.  Three  male  and  one  female  from 
Tjibodas,  Moxmt  Ged6,  Java,  August  26,  1909,  at  an  altitude  of  8,000 
feet,  collected  by  Bryant  and  Palmer.  The  wing  is  shown  on  plate 
43,  fig.  11. 


I  Aon.  Has.  Civ.  QenovB,  voL  16, 1881,  p.  403. 
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LIBNOTSS  MONTIVAOANS,  nt 

Thorax  reddish,  with  a  dark  dorsal  line;  wingp  hyaline,  spaiselj 

spotted  with  brown. 

Male. — ^Length,  5.8  mm.;  wing,  7.4  mm. 

Female. — ^Length,  6  mm.;  wing,  7.4  mm.  Rostrum,  palpi,  and 
antennae  dark  brown.    Head  dark  brownish  gray. 

Thoracic  dorsum  brownish  yellow,  with  a  dark  brown  median  stripe, 
which  is  narrowest  in  front,  broader  behind  at  the  suture;  lobes  of 
the  scutum  dark  brown.  Pleura  brownish  yellow,  brightest  on  the 
sternal  sclerites.  Halteres  brown.  Legs,  coxae  and  trochanters  dull 
yellow,  remainder  of  the  legs  dark  brown.  Wings  nearly  hyaline, 
with  brown  markings  as  follows:  a  large  stigmal  spot,  a  smaller  mark 
at  origin  of  Rs,  veins  comprising  the  cord  and  outer  deflection  of  cell 
Ist  3f,  broadly  seamed;  tip  of  wing  slightly  infumed;  veins  brown; 
venation:  (see  pi.  43,  fig.  12),  Sc^  at  the  tip  of  Sc^  and  of  equal  length; 
Rs  about  five  times  as  long  as  the  deflection  of  R4+^;  Rs  long, 
arcuated  at  its  base. 

Abdomen  dark  brown  above,  stemites  indistinctly  duU  yellow. 

Habitat. — Java. 

Holotype. — ^Male,  Tjibodas,  Mount  Ged6,  Java;  altitude,  8,000  feet 
(Bryant  and  Palmer). 

AUotype. — Ffemale,  topotypic. 

Type.— Ca.t.  No.  19015,  U.S.N.M. 

This  species  belongs  to  the  group  contairdng  species  like  fardpata 
de  Meijere,  famUiaris  Osten  Sacken,  etc.,  forms  that  run  very  close 
to  certain  species  of  Dicranomyia. 

L.  famUiaris  Osten  Sacken  *  has  the  radial  sector  almost  straight, 
about  twice  the  length  of  the  deflection  of  R^+^'j  cell  let  Jf,  long,  as 
long  as  Chii  beyond  the  end  of  cell  Ist  Jf,;  cross-veins  seamed  with 
brown.  L.  forcipata  de  Meijere  *  has  the  basal  deflection  of  R^+tt 
much  longer  than  the  cross-vein  t^-m;  basal  deflection  of  C^  near 
the  fork  of  M;  dark  markings  on  the  wings  sparse,  etc. 

LIBNOTSS  HBRVOSA  de  Meljen. 

Libnotea  nervosa  de  Mbdbbb,  Tijdachr.  voor  Entom.,  vol.  54,  1911,  pp.  86,  37, 
pi.  2,  fig.  21. 

One  male  from  Buitenzoi^,  Java,  April  9,  1909,  collected  by  Bry- 
ant and  Palmer. 

LIBNOTSS  mORICORmS,  new  speetok 

Thorax  yellowish  brown;  wings  nearly  hyaline. 
Male. — ^Length,  6.6  mm.;  wing,  7.4  mm. 

Female. — ^Length,  6.5  mm.;  wiog,  7.5  mm.  Rostrum,  palpi,  and 
antennae  brownish  black.    Head  brownish  gray. 


1  BerUn,  Entom.  Zeitscbr.,  vol.  26, 18S2,  p.  80. 

sTDdsohr.  voor  Entom.,  vol.  M,  1911,  pp.  38, 99,  pi.  2,  flg.  23. 

uigiiized  by 


Google 


HO. 2103.  JAVANB8B  ORAVBFLIES-^ALEXAl^DBR,  167 

Thorax  yellowish  brown,  the  dorsum  indistinctly  darker;  scutellum 
dark^  brown.  Halteres  rather  short,  knob  brown,  stem  yellow. 
Legs,  coxae,  alid  trochanters /lull  yellow,  remainder  of  the  legs  brown. 
Wings  nearly  hyaline,  veins  brown;  venation:  (see  pi.  43,  fig.  13), 
8c  long,  extending  far  beyond  the  fork  of  Rs;  Se^  near  the  tip  of  Sc^. 

Abdomen  dark  brown. 

Habitat. — Java. 

Holotype. — ^Male,  Tjibodas,  Mount  Gedfi,  Java;  altitude,  4,500  feet 
(Bryant  and  Palmer). 

AUoiype. — ^Female,  topotypic. 

JVp^.— Cat.  No.  19016,  U.S.N.M. 

L.  nigricarnis  is  allied  to  L.forcipata  de  Meijere,  but  the  antennae 
are  dark  throughout  and  the  details  of  venation  are  different, 

TxltM  AJrrOOHIHZ. 

Genus  PARATROPEZA  Schiner. 

Paratropeza  SonmBB,  Verii.  zool.-bot.  Ges.  Wien,  vol.  16, 1866,  p.  932. 

PAItATROPBZA  ORNATIPSNinS  de  Metjere. 

Qnophomyia  omatipennis  de  Meuers,  TijdBchr.  voor  Entom.,  vol.  64,  1911, 
pp.  47,  48,  pi.  3,  fig.  34. 

Four  males,  Tjibodas,  Mount  Oed6,  Java,  altitude  4,500  feet 
(Bryant  and  Palmer).  This  is  the  first  species  of  the  genus  to  be 
found  in  the  Old  World,  the  five  species  hitherto  described  being 
confined  to  the  Neotropical  region.  It  was  described  as  a  Gnophomyia 
but  the  whole  habitus  of  the  insect  is  Antochine  and  I  believe  that 
the  insect  should  be  referred  to  Paratropeza.  The  wing  is  shown  on 
plate  43,  fig.  14. 

Genus  RHAMPHIDIA  Meigen. 
Sal>geiiii8  BHAHPHEDIA  Md|:e&. 
RhampJndia  Mbiobn,  System.  Beechr.,  vol.  6, 1830,  p.  281. 

RHABCPHmiA  (SHAMPmniA)  APICAUS.  IMW  flpectai. 

Body-coloration  brownish;  wings  hyaline  tipped  with  brown. 

Male. — ^Length,  5-5.8  mm.;  wing,  5.7-6.3  mm. 

Female. — ^Length  about  7.4  mm ;  wing,  7  mm.  Rostrum  moderately 
elongated,  much  longer  than  the  head,  dark  brownish  black,  the 
palpi  dark  brown.  Antennae  dark  brown,  rather  elongated,  in  the 
male  if  bent  backward,  extending  to  the  base  of  the  abdomen; 
shorter  in  the  female,  extending  about  to  the  wing-root.  Head  dark 
brown. 

Thoracic  coloration  varying  from  light  to  rather  dark  brown 
without  distinct  stripes,  the  pleura  brighter  colored,  more  yellowish. 
Halteres  light  brown.  Legs,  coxae  brownish  yellow;  trochanters 
light  brown;  femora  light  brown  basally  passing  into  dark  brown 


Digitized  by  VjOOQIC 


168  PROCEBDINGS  OF  TBS  VATWVAL  MUSEUM.  tol.40. 

beyond  the  base;  tibiae  and  tarsi  dark  brown.  Wings  hyaline,  the 
tip  narrowly  brown;  stigma  distinct,  oval,  light  brown;  veins  dark 
brown;  venation,  see  plate  43,  fig.  15.  ^ 

Abdominal  tergites  dark  brown,  stemites  light  brown;  valves  of 
the  female  ovipositor  very  long  and  slender. 

HahiUU. — Java. 

Holotype. — ^Male,  Tjibodas,  Moimt  Gedfi,  Java;  altitude  4,500  feet 
(Bryant  and  Palmer). 

AUoiype, — ^Female,  topotypic. 

Paratypes. — One  female,  topotypic;  1  male,  topotypic,  altitude 
8,000  feet. 

Type.— Cat.  No.  19017,  U.S.N.M. 

From  B.  Jccmbangam  de  Meijere,^  from  Java,  R.  ferruginoaa 
Brunetti,'  R.  unicolor  Brunetti,'  and  R.  iTiconspicua  Brunetti;*  the 
three  last-named  species  from  British  India,  this  new  form  differs  in 
the  dark  apex  to  the  wings.  * 

EUBHAMPHEDIA,  new  8nl>geiiii8. 

Rostrum  elongated  as  in  RJumipMdia  Meigen;  differs  from  Rhawr 
phidia,  s.  s.,  in  the  fusion  of  5,+,  with  R^+^  for  a  considerable 
distance  beyond  the  radio-median  cross-vein.  This  character  occiurs 
in  no  other  member  of  this  tribe  of  crane-flies  with  the  exception 
of  the  genus  RJiampTiolimnohia,  new  genus,  described  below. 

Type. — Rhamphidia  niveitarsis  Skuse. 

RHAMPmniA  (BURHAMPmniA)  mvBrrARsts  i 


Rhamphidia  niveitanis  Skubb,  Proc.  Linn.  Soc.  N.  8.  Wales,  ser.  2,  vol.  4,  1889, 
pp.  791,  792. 

Wings  subhyaline,  stigma  oval,  brown,  veins  brown;  body-color- 
ation light  yellowish  brown;  abdomen  with  the  segments  tipped  with 
yellowish;  legs  with  the  knees  and  the  tarsi  white. 

Male. — ^Length,  5.6-6.6  mm.;  wing,  6.4-7.1  nun. 

Female. — ^Length,  6.8-7  mm.;  wiog,  7-7.2  mm.  Rostnun  rather 
elongated,  longer  than  the  head,  brown,  the  palpi  dark  brown.  Anten- 
nae short,  if  bent  backward,  not  extendhig  to  the  wing-root,  the 
flagellar  segments  very  short  with  numerous  long  pale  hairs.  Head 
brownish  gray. 

Thorax  dull  light  yellow,  the  dorsum  with  a  narrow  dark  brown 
median  line;  lobes  of  the  scutum  brown;  postnotum  browmsh;  in 
some  specimens  the  thorax  is  darker,  light  brown,  even  the  pleura 
being  of  this  color.  Halteres  brown,  paler  at  the  base.  Legs,  coxae 
and  trochanters  dull  brownish  yellow;  femora  light  yellowish  brown, 

>  TiJd.  yoor  Ent.,  vol.  66, 1913,  pp.  846, 347,  pi.  17,  fig.  13. 

<  Fauna  of  British  India,  Diptera  Nematooera,  1912,  p.  418,  pi.  8,  fig.  8;  pL  11,  fig.  11. 

i  Idem,  p.  419. 

« Mem,  pp.  419,420. 
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the  tip  broadly  white;  tibiae  with  the  base  white,  this  space  being  a 
little  shorter  than  the  tip  of  the  femora,  remainder  of  the  tibiae 
brown  except  the  apical  fourth  which  is  white:  tarsi  white.  Wings 
snbhyaline,  stigma  oval,  brown,  veins  brown;  venation:  (see  pi.  43, 
fig.  16),  the  fusion  of  jBj+j  and  R^+^  beyond  r-^m  is  longer  than 
this  cross-vein. 

Abdominal  tergites  3  to  7  dark  brown  on  the  basal  two-thirds, 
yellowish  on  the  apical  third;  stemites  more  yellowish;  hypopygium 
dark  brown. 

Habitat. — ^New  South  Wales;  Java, 

Twelve  specimens  in  the  collection,  as  follows:  Tjibodas,  Mount 
Ged£,  Java;  3  males,  2  females,  at  9,000  feet;  1  male  at  8,000  feet. 
(Bryant  and  Palmer).  Pangranggo,  Java;  4  males,  2  females,  9,000 
feet.     (Bryant  and  Palmer). 

Skuse  desmbed  this  species  from  New  South  Wales  and  it  has  not 
been  found  since  his  time  apparently. 

Genus  RHAMPHOLIMNOBIA,  ne'w  genus. 

Antennae  15-segmented,  the  first  segment  elongated.  Front 
between  the  eyes  narrowed  (in  the  female),  on  the  lower  surface  of 
the  head  the  eyes  are  contiguous.  Rostrum  very  long,  powerful, 
compressed,  the  tip  apparantly  broken  in  the  unique  type,  length  of 
the  rostrum  about  equal  to  the  head  and  thorax  together,  viewed -from 
the  side,  the  rostrum  at  the  base  is  one-half  as  deep  as  the  head, 
graduaUj  narrowed  toward  the  tip;  viewed  from  above  very  narrow. 
Neck  long  and  narrow.  Venation:  Ba  elongate,  gently  arcuated  at 
the  base,  R^^f  and  R^^^  fused  for  a  slight  distance  beyond  the 
cross-vein  r-m;  JZ,+,  short,  arcuated;  cross-vein  r^m  long,  promi- 
nent; basal  deflection  of  Oui  before  the  fork  of  Jf. 

Type. — BhimpluMmnobia  retieuklris,  new  species. 

This  genus  differs  from  Ekphantomyia  in  the  contiguity  of  the  eyes 
beneath,  the  very  powerful  compressed  rostnmi,  the  venation  as 
r^ards  the  basal  fusion  of  R^^^  and  Ri^st  ^^^  position  of  the  basal 
deflection  of  C^,  etc. 

RHAMPHOUMNOBIA  RBTICULARIS,  new  ipedet. 

Coloration  brown  and  yellow;  wings  hyaline,  reticulated  with 
brown. 

Female. — ^Length,  8.2  mm.;  wing,  6.4  mm.;  rostrum  (tip  broken?), 
1.8  mm.  Rostrum  dark  brown.  Antennae  with  the  firat  segment 
gray,  the  second  dark  brownish  black,  third  segment  light  yellow, 
remainder  of  the  antennae  light  brown.  Head  light  gray  with  several 
lai^e  clove-brown  blotches  on  the  middle  of  the  vertex  and  occiput. 

Oervical  sderites  and  pronotum  brown;  suture  between  the  pro- 
and  meso-nota  yellow.    Mesonotal  praescutum  light  reddish  brown 
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with  four  darker  brown  lines;  the  middle  pair  longest,  broader  and 
more  distinct  behind;  lateral  stripes  lying  behind  the  pseudosutnral 
foveae;  region  around  the  pseudosuture  grayish  yellow;  scutum 
light  brown,  the  lobes  dark  brown;  scuteUum  and  postnotum  brown. 
Pleura  duU  gray,  a  dark  brown  blotch  on  the  dorsal  portions  of  the 
mesepistema  surrounding  the  anterior  spiracle.  Halteres  light 
yellow.  Legs,  coxae  dark  brown;  trochanters  duU  brownish  yellow; 
remainder  of  the  l^s  broken.  Wings,  costal  cell  and  vein  light 
yellow;  remainder  of  the  wing  hyaline,  veins  brown;  the  membrane 
with  nimierous  brown  marks  crossing  the  individual  cells  giving  to 
the  wing  a  reticiilated  appearance;  venation:  (see  pi.  43 ^  fig.  17),  Sc 
rather  long  ending  before  the  cross-vein  r-m;  R^^  and  R^^  fused  for 
a  short  distance  beyond  cross-vein  r-m;  B^^^  short,  arcuated,  tending 
to  be  oblique;  basal  deflection  of  Ou^  before  the  fork  of  M. 

Abdomen  dark  brown,  valves  of  the  ovipositor  dull  yellow, 

HdbiUU. — Java.  • 

Holotype. — ^Tjibodas,  Mount  Ged6,  Java:  altitude  4,500  feet.  (Bry- 
ant and  Palmer.) 

Type.--Ca,t.  No.  19018,  U.S.N.M. 

Genus  ORIMARGA  Osten  Sacken. 
Oriaiarga  Osien  Sackbn,  Hon.  Dipt.  N.  Amer.,  pt.  4, 1869,  p.  120. 

OKIMAROA,  ^ 

One  injured  specimen  fom  Buitenzorg,  Java,  March,  1909;  this 
may  be  Orinvarga  hameensis  Brunetti,^  as  it  agrees  better  with  this 
insect  than  it  does  with  0.  javana  de  Meijere.' 

Genus  STYRINGOMYIA  Loew. 
Styringamyia  Lobw,  Dipterol.-Beitng.,  vol.  1, 1846,  p.  6. 

STTRIN OOMTIA,  ^ 

A  male  and  a  female  from  Buitenzorg,  Java,  March,  1909  (Bryant 
and  Palmer).  A  male  from  Pelaboean  Ratoe,  Java,  October,  1909 
(Bryant  and  Palmer). 

TTiis  is  probably  S.  jacobsoni  EJdwards,*  but  the  genitalia  are  not  as 
described  and  figured  by  the  author.  The  elongate  hair  on  the  dorsal 
pleural  appendage  is  much  longer,  the  ventral  pleural  appendage  is 
differently  shaped,  the  spine  on  the  tip  of  the  pleura  is  longer  and 
sharper,  and  the  median  appendage  to  the  ninth  stemite  is  not 
expanded,  as  shown  in  figure  35  of  the  article. 

Whether  or  not  all  of  the  nimierous  species  of  this  genus  are  valid 
is  a  question  that  can  not  be  answered  at  this  time.  Mr.  Edwards 
must  be  given  all  credit  for  giving  to  the  world  such  a  splendid 
revision  of  a  very  difiicult  group  of  insects. 

1  Beoords  of  the  Indian  Museum,  vol.  6, 1911,  p.  280. 

a  T^jdflchr.  voor  Entom.,  vol.  6«,  1913,  p.  348,  pi.  17,  fig.  15. 

•  Tnns.  Bnt.  Boo.  Lood.,  1914,  pp.  2ao,  221,  figB.  6, 7, 34, 86,  and  78. 
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Genus  ANTOCHA  Oaten  Sacken. 

Aniocha  Ostbn  Sackbn,  Froc.  Acad.  Nat.  Sd.  Fhila.,  1859,  p.  219. 
MMTOCBA  JAVAKBllSISp  iMW  ■ficlei. 

Thorax  grayish  brown  without  distinct  darker  markings;  wings 
whitish,  stigma  distinct;  basal  deflection  of  Ou^  before  the  fork  of  M. 

Female. — ^Length,  4.2  mm.;  wing,  4.8  mm.  Rostrum  and  palpi 
dark  brown.    Antennae  brown.     Head  grayish  brown. 

Thoracic  dorsum  light  grayish  brown  without  distinct  markings. 
Pleura  grayish.  Halteres  yellow.  Legs,  coxae,  and  trochanters  dull 
yellow;  femora,  tibiae,  and  tarsi  light  brown.  Wings  whitish,  the 
stigma  distinct,  pale  brown;  veins  brown.  Venation:  (see  pi.  43, 
fig.  18),  cross-vein  r  indistinct,  basal  deflection  of  C^  before  the  fork 
of  If. 

Abdomen  light  brown. 

Hahitat. — Java. 

Holoiype. — ^Pelaboean  Ratoe,  Java;  October  19, 1909  (Bryant  and 
Palmer). 

Tyye.— C?at.  No.  19019,  U.S.N.M. 

This  species  agrees  closest  with  ArUocha  indica  Brunetti,*  but  the 
color  of  the  thorax  is  quite  dijfferent,  the  wings  whitish  with  the  stigma 
distinct,  etc. 

Genus  ATARBA  Oaten  Sacken. 
Atarha  Osten  Sacken,  Mon.  Dipt.  N.  Amer.,  pt.  4,  1869, 127. 
ATASBA  JAVAinCA,  new  tpedea. 

Color  of  the  body  and  wings  yellowish;  subcosta  extending  beyond 
the  middle  of  the  radial  sector. 

Female. — ^Length,  6.8  mm.;  wing,  7.2  mm.  Rostrum,  moderate  in 
length,  shorter  than  the  head,  dull  yellow;  the  palpi  brown.  An- 
tennae with  the  basal  segments  brownish  yellow;  the  flagellum 
broken.    Head,  yellowish  brown. 

Thoracic  dorsum  dull  yellow  without  well-defined  darker  mark- 
ings. Pleura  dull  brownish  yellow  with  an  indistinct  brown  stripe; 
a  slight  grayish  pruinosity  above  the  middle  coxae.  Halteres  dull 
yellow.  Legs,  coxae,  and  trochanters  dull  yellow;  femora  yellow, 
very  narrowly  tipped  with  dark  brown;  base  of  the  tibiae  very  nar- 
rowly brown,  remainder  of  the  tibiae  and  tarsi  dull  yellow;  the  api- 
cal tarsal  s^ments  brown.  Wings  light  yellow,  the  veins  yellow. 
Venation:  (see  pi.  43,  fig.  19),  iSc  long,  ending  beyond  the  middle  of 
the  radial  sector;  R^^  rather  short  and  obUque,  the  space  on  the  wing 
margin  between  R^  and  R^^  very  much  shorter  than  that  between 
£,43  and  R^^;  basal  deflection  of  Cu^  imder  the  basal  third  of  cell 

1  Faona  of  British  India,  Dipten  Nematooera,  1912,  pp.  436,  427,  pi.  8,  fig.  12. 
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Abdominal  segments  dull  yellow;  the  apical  two-thirds  of  each 
segment  dark  brown. 

Habitat. — Java. 

Holotype. — ^Tjibodas,  Mount  Qed6,  Java;  altitude,  8,000  feet.  (Bry- 
ant and  Palmer.) 

Type.— CAt.  No.  19020,  U.S.N.M. 

Of  the  species  of  crane-flies  described  as  Atarhas  from  the  Oriental 
and  African  regions,  Atarha  jlava  Bnmetti  ^  is  the  only  one  that  is 
congeneric  with  the  type,  picticamis  Osten  Sacken  of  the  United 
States.  The  other  species  are  almost  without  exception  members 
of  the  subgenus  Leiponewa  of  the  genus  Oonomyia  Meigen.  The 
following  may  be  mentioned: 

Atarba  lameUaris  Speiser,'  Africa. 

Atarha  nebvlosa  de  Meijere,'  Java. 

Atarba  pUifera  de  Meijere,*  Java. 

Atarba  diffusa  de  Meijere,*  Java. 

Atarba  ja/vamca  differs  from  A.  flava  as  follows: 

1.  Sc  short,  ending  just  beyond  the  origin  of  Rs;  R^^  long,  the  distance  on  the 
wing-maigin  between  Ri  and  R^^^  at  least  as  long  as  that  between  R^^  and 

i24+*-    (India)  .  -  -• Jlava  Bninetti. 

8c  longer,  ending  beyond  the  middle  of  Rs;  R^^  short,  oblique,  the  distance 
on  the  wing-matgin  between  K^  and  R^^  much  less  than  half  that  between 
R^^  and  R^^,    (Java) javanica,  new  species. 

TUlM  EBXOPTXBnn. 

Genus  ERIOPTERA  Meigen. 
Subgenus  EBIOPTBBA  Meigen. 

JBHoptera  Meiobk,  Illiger's  Magazine,  vol.  11,  1808,  p.  262. 

ERIOPTBRA  (BRIOPTBRA)  JAVANSNSIS  de  Meijera. 

Enoptera  javanmsia  de  Meuerb,  Tijdschr.  voor  Entom.,  vol.  54, 1911,  pp.  46,  46, 
pi.  3,  fig.  28. 

One  male  from  Pelaboean  Ratoe,  Java,  October  16,  1909;  one 
female,  Buitenzorg,  Java,  March,  1909;  collected  by  Bryant  and 
Palmer. 

Subgenus  ACTPHONA  Osten  Saoken. 

Aeyphxma  Osten  Sacken,  Mon.  Dipt.  N.  Amer.,  vol.  4, 1869,  p.  151. 

ERIOPTBRA  (ACTPHONA)  FBNBSTRATA  de  BfteijMe. 

AcyphoTM  fenestrata  de  Meuere,  Tijdschr.  voor  Entom.,  vol.  56,  1913,  pp.  352, 
353,  pi.  17,  fig.  19. 

One  female  from  Tjibodas,  Moimt  Gredfi,  Java;  altitude,  8,000  feet; 
collected  by  Bryant  and  Palmer. 

1  Fstma  of  British  India,  Dipten  Nemfttooera,  1912,  pp.  435, 436,  pi.  8,  fig.  10. 

s  Beitifige  Eur  Dipteren  faoxia  von  Kamenin,  Deutsoh.  Ent.  Zeitschr.,  1913,  p.  136,  fig.  6, 6. 

•  Stndien  aber  sadostasiatiacbe  Dipteren,  V,  Tjjd.  voor  Ent.,  vol.  M,  1911,  p.  42,  pi.  2,  fig.  25. 
« Idem,  p.  43,  pi.  2,  fig.  26. 

•  Idem,  pp.  43, 44. 
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Genus  GONOMYIA  Meigen. 

Subfemis  QOITOICTZA  Mdgen. 

Ocnomyia  Mbiosn,  Syst.  Beschr.,  vol.  1, 1818,  p.  146. 

OOlf OMTIA  (OONOMTIA)  BRTAITTI.  new  ipedef. 

Cell  1st  JP= closed;  wings  subhyaline. 

Male. — Length,  4.4  mm.;  wing,  6  mm.  Rostrum,  palpi,  and 
antennae  brownish  black.    Head  gray. 

Pronotum  light  yellow.  Mesonotai  praescutum  and  the  lobes  of 
the  scutum  dark  brown;  median  line  of  the  scutum  and  the  scuteUum 
light  brown;  postnotum  dark  brown.  Pleura  dull  yellow.  Halteres 
brown,  the  extreme  base  paler.  Legs  with  the  coxae  and  trochanters 
brown,  remainder  of  the  legs  dark  brown,  unmarked.  Wings  hyaline 
or  nearly  so,  stigma  indistinct,  veins  brown;  venation;  (see  pi.  44, 
fig.  20),  Sc  ending  just  beyond  the  origin  of  Rs;  Rs  long,  gently 
arcuated;  i?2+8  long,  about  two-thirds  the  length  of  the  sector; 
basal  deflection  of  R^^  punctiform  so  that  R^+s  is  in  aline  with  Rs. 

Hypopygial  pleurites  moderately  long,  the  dorsal  appendage  short, 
fleshy,  pale;  ventral  appendage  elongate,  chitinized,  provided  with 
numerous  long  hairs  and  caruncles,  its  tip  rather  truncated;  from 
the  ventral  inner  side  of  the  pleiuite  near  its  tip  arises  a  small 
chitinized  appendage  shaped  as  in  figure  49.     (See  pi.  47,  figs.  48, 49.) 

Abdomen  dark  brown;  hypopygium  yellow,  its  appendages  black. 

Habitat. — Java. 

Bolotype. — ^Male,  Tjibodas,  Mount  Ged^,  Java;  altitude,  8,000  feet; 
August  26,  1909  (Bryant  and  Palmer). 

Paratype. — Sex  ? ,  topotypic. 

Type.— Cat.  No.  19021,  U.S.NJML 

Allied  to  0.  affirm  Bnmetti^  in  the  venation  but  larger,  the 
thoracic  pattern  different,  legs  much  darker,  etc. 

Genus  MONGOMA  TATestwood. 

Mcngoma  Wbstwood,  Trana.  Entom.  See.  London,  1881,  p.  364. 
MONOOMA  CARiniCSPS  Bnderlein. 

Mortgoma  oariniceps  Enderlbin,  Zool.  Jahrb.,  vol.  32,  1912,  pp.  60,  61,  fig.  L  1. 

A  male  and  a  female  from  Moimt  Salak,  Java,  May  15,  1909, 
collected  by  Bryant  and  Palmer.  The  female  sex  has  never  been 
described  and  I  make  this  specimen  the  allotype.  The  coloration 
is  quite  as  in  the  male,  but  the  size  is  smaller  (length,  11.5  mm.; 
wmg,  10.3  mm.). 

>  Fauna  of  Bxitlsb  India,  Dipten  Nematooera,  1012,  pp.  472, 173,  pL  0,  fig.  7. 
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MONOOMLA  SAtrCIA*  ne 

Allied  to  trentepohUi  Wiedemann;  a  brown  crossband  along  the 
cord. 

Female. — ^Length,  about  4.5  mm.;  wing,  4.8  nmi.  Rostrum  and 
palpi  dark  brown.  Antennae  long,  if  bent  backward  extending  to 
just  before  the  wing-root  (in  the  female  sex).     Head  dark. 

Thoracic  dorsum  light  brown  without  distinct  darker  stripes. 
Pleura  rather  darker  brown.  Halteres  dull  light  yeUow.  Legs, 
coxae  and  trochanters  dull  brownish  yellow,  remainder  of  the  legs 
light  yellowish  throughout..  Wings  hyaline  or  nearly  so  with  pale 
brown  markings  as  follows:  tip  of  the  wing  brown  except  a  lai^e 
clear  roimded  spot  in  ceU  R^;  a  broken  crossband  at  the  cord;  a 
brown  seam  along  Ou;  venation  (see  pi.  44,  fig.  21). 

Abdomen  dark  brown. 

Habitat. — Java. 

Holotype. — ^Tjibodas,  Mount  Ged6,  Java;  altitude,  7,800  feet  (Bry- 
ant and  Palmer). 

Type.—CH.t.  No.  19022,  U.S.N.M. 

This  species  belongs  to  the  trentepoJdii  group  and  is  closest  to 
treniepoMii  Wiedemann  ^  but  has  a  brown  crossband  at  the  cord. 

Genus  CONOSIA  van  der  Wulp. 

Conoaia  van  der  Wulp,  Tijdechr.  voor  Entom.,  vol.  23, 1880,  p.  159. 
CONOSIA  IRRORATA  Wiedenuum. 

Limnohia  irrorata  Wiedemann,  Aussereur.  zweifl.  Insekt.,  vol.  1,  1828,  p.  574. 

Seven  females  from  Buitenzorg,  Java,  January  10,  1909,  to  March 
25,  1909;  one  female  from  Batavia,  Java,  February  26,  1909;  the 
material  collected  by  Bryant  and  Palmer.  This  insect  is  probably 
the  most  widely  distributed  crane-fly  in  the  Old  World.  It  ranges 
from  northeastern  Africa  throughout  Asia  as  far  north  as  Japan  and 
eastward  along  the  East  Indian  islands  to  Australia. 

Tribe  ZiZMNOPEnJHL 

Genus  EPIPHRAGMA  Osten  Sacken. 

Ejnphragma  Osten  Sacken,  Ppoc.  Acad.  Nat.  Sd.  Phila.,  1859,  p.  238. 

EPIPHRAGMA  SIGNATA  de  Meljere. 

Epiphragma  sigruUa  de  Msuebb,  Tijdschr.  voor  Entom.,  vol.  54,  p.  52,  pi.  4,  fig.  43. 

One  female  from  Tjibodas,  Moimt  Ged6,  Java,  altitude  4,500 
feet,  collected  by  Bryant  and  Palmer. 

1  Anssereur.  swelfl.    Issekt.,  vol.  1, 1828,  p.  561,  pL  66,  fig.  13. 
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Genus  LIMNOPHILA  Macquart. 
LmnopkUa  Maoquabt,  Suite  a  Buffon,  Dipteres,  vol.  1, 1834,  p.  95. 
UBOIOPHILA  AMIOU  nmr  ipMlet. 

Body-coloration  shiny  brown;  wings  brown;  cell  1?,  very  short, 
ceQ  M^  absent. 

Male. — ^Length  about  6.6  mm.;  wing,  6  mm.  Rostrmn  short,  dull 
brown,  the  palpi  brownish  black.  Antennae  rather  short,  the  s^- 
ments  of  the  flagellum  oval;  antennae  dark  brownish  black  through- 
out.   Head  dark  brown,  shiny. 

Thoracic  dorsum  dark  brown,  shiny,  the  scutelltun  more  yellow- 
ish.  Pleura  dull  yellow.  Halteres  rather  long,  brown.  L^^,  coxae, 
and  trochanters  yellow;  femora  dark  brown,  paler  at  the  base; 
tibiae  black;  tarsi  broken.  Wings  pale  brown,  the  stigma  almost 
mdistinct;  veins  dark  brown;  venation:  (see  pi.  44,  fig.  22),  Ra  very 
long,  straight;  fork  of  i?,+,  short,  much  shorter  than  its  petiole; 
cross  vein  r  far  before  the  fork  of  iZa+sJ  ^U  M^  absent;  cells  i?,  and 
fis  in  a  line;  basal  deflection  of  Chii  at  about  two-thirds  the  length 
of  cell  Ist  M^. 

Abdominal  tergites  dark  brown,  with  a  sparse  gray  bloom  and 
long  white  hairs;  stemites  yellow,  with  a  large  dark  brown  blotch  on 
the  middle  of  each  segment  at  the  base. 

Habitat. — Java. 

Hohtype. — ^Tjibodas,  Mount  Oed6,  Java;  altitude  4,600  feet. 
(Bryant  and  Palmer.) 

Type.— Cat.  No.  19023,  U.S.N.M. 

This  insect  suggests  L.  opaca  de  Meijere,^  but  the  cross  vein  r  is  far 
before  the  fork  of  £3+,,  the  cell  iZ,  quite  differently  shaped,  etc. 

UMNOPmLA  PALMSRI,  new  ipeclM. 

Body-coloration  brown;  wings  light  brown,  stigma  distinct;  cell 
M^  present. 

Male. — ^Length,  6.3-7  mm. ;  wing,  7.4-7.6  mm.  Rostrum  brown, 
the  palpi  rather  darker.  Antennae  very  short,  dark  brown,  the 
flagellar  segments  decreasing  rapidly  in  size.  Front  dull  yellow, 
remainder  of  the  head  dark  grayish  brown. 

Thoracic  dorsiun  dull  yellow,  rather  shiny,  with  three  dark  brown 
stripes  which  are  confluent  behind;  the  lateral  stripes  short,  begin- 
ning behind  the  pseudosutural  region.  Pleura  dull  brownish  yellow. 
Halteres  rather  short,  light  brown,  the  knob  darker.  Legs,  coxae, 
and  trochanters  dull  yellow,  femora  brown,  darkened  beyond  the 
base,  tibiae  and  tarsi  dark  brownish  black.  Wings  light  brown,  the 
stigma  elongate,  dark  brown,  veins  dark  brown;  venation:  (see  pi.  44, 
fig.  23),  R8  long,  gently  arcuated  at  the  base;    petiole  of  cell  iJ, 

I  TtiOsohr.  Yoor  Entom.,  yoL  54,  IMl,  pp.  52, 53,  pL  4,  fig.  44. 
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moderately  long,  a  little  longer  than  the  deflection  of  CX;  cell  M^ 
longer  than  its  petiole;  basal  deflection  of  (\  just  beyond  the  fork 
of  If. 

Abdominal  tei^tes  dark  brown,  die  lateral  margins  of  the  segments 
paler  brown;  stemites  dull  brownish  yellow. 

Habitat. — Java. 

Holotype. — ^Tjibodas,  Mount  Ged6,  Java ;  altitude  6,000  feet.  (Bryant 
and  Palmer.) 

Paratype. — ^Male,  topotypic. 

Type.— Cat.  No.  19024,  U.S.N.M. 

The  only  regional  form  that  agrees  at  aU  with  this  species  is  L. 
paUidicoxa  Brunetti,^  but  here  the  thorax  is  gray,  not  brown,  etc. 
i.  simplex  Brunetti '  is  much  smaller;  the  name  is  preoccupied  by 
Lirrmophila  simplex  Alexander  ^  from  tiie  Eastern  United  States. 

Subsenos  DICBAKOPHBAGMA  Osten  Sacken. 

DicranopkragTna  OerrEN  Sacken,  Proc.  Acad.  Nat.  Sd.  Fhila.,  1859,  p.  240. 

UMirOPmLA  (DXGRAHOPHRAOICA}  BBMOTA  d«  Mcljera. 

Dicranophragma  remota  de  Meuebb,  TijdBchr.  voor  Entom.,  vol.  56,  1914,  pp.  1« 
2,  pi.  1,  fig.  1. 

One  male  from  Buitenzoig,  Java,  April,  1909.  Two  males  from 
Tjibodas,  Mount  Ged^,  Java,  altitude  4,500  and  9,000  feet.  The 
material  at  hand  was  collected  by  Bryant  and  Palmer. 

Genus  ULA  Hallday. 
Ula  Hauday,  Entom.  Mag.,  vol.  1, 1833,  p.  153. 

ULA  JAVAiraCA,  new  ipectot. 

Body  coloration  brown,  the  pleura  gray;  wings  light  brown,  cell 
1st  M^  very  small. 

M(de. — Length  about  5.5  mm.;  wing,  7.4  mm.  Sostrum  and 
palpi  dark-brownish  black.  Antennae  with  the  basal  segments  dark 
brownish  black,  the  fiagellum  broken.  Head  gray,  a  blackish  mark 
on  the  middle  of  the  vertex  and  occiput. 

Thoracic  dorsum  dark  brown,  rather  darker  medially  with  a  sparse 
yellowish  bloom,  more  grayish  about  the  pseudosutiiral  foveae. 
Pleura  dark  brown  dusted  with  light  whitish  gray,  especially  on  the 
ventral  sclerites.  Halteres  light  yeUow,  the  knob  darker.  Legs, 
coxae  elongate,  yellow;  trochanters  brownish  yellow;  femora  dull 
brownish  yellow,  the  tip  a  little  darker;  tibiae  and  tarsi  dark  brown. 
Wings  li^t  brown,  stigma  very  indistinct,  darker,  veins  brown; 
venation:  (See  pi.  44,  fig.  24),  8c  ^  anterior  to  the  origin  of  £8  by  a 
distance  greater  than  the  length  of  the  basal  deflection  of  Ou  i,  cell 

1  Fanna  of  British  India,  Dlptera  Nematooera,  1913,  p.  128. 

s  Idem,  pp.  523|  534. 

<  Psyche,  yoI.  18,  mip  pp.  198,  IW. 
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Igi  Jf ,  very  small,  the  basal  deflection  of  Ou  |  just  beyond  the  fork 
of  Jf. 

Abdomen  dark  brown,  the  hypopygium  yeUowish. 

HabUaL — Java. 

ndotype. — ^T]fl>odas,  Mount  Oed£,  Java;  altitude  8,000  feet  (Bryant 
and  Palmer). 

Tifpc—Cai.  No.  19025,  U.S.NJI- 

The  discovery  of  this  genus  in  the  Oriental  region  is  interesting. 
Ula  has  been  placed  in  the  tribe  Pedicini  hitherto,  but  it  should  be 
referred  to  the  LinmophilinL  I  have  reared  the  American  species, 
Ula  paupera  Osten  Sacken,^  from  fungi,  and  the  larva  is  quite  Limno- 
philine  in  structure  with  nothii^  in  common  with  the  Pedicini. 


Txfbe  KSZATOMOn. 

Genus  ERIOCERA  Macquapt. 
Enoeera  Maoquabt,  Bipt.  exot.,  vol.  1,  pt.  1, 1838,  p.  74. 

SSIOCXRA  VBRTICAUS  Wtodonaiin. 
Megistocera  vertiodlia  Wiedbmann,  AuBBereur.  zweifl.  Inisekt.,  vol.  1, 1828,  p.  M. 

Three  males  from  Bantar  Gebang,  Java,  October  21,  1909,  col- 
lected by  Bryant  and  Palmer.  The  specimens  offer  thie  following 
measurements:  Length,  9.5-11  mm.;  wing,  13.6-14  mm.;  antennae, 
42  mm.     The  venation  is  shown  in  plate  44,  fig.  25. 

SSIOCXRA  ACROSTACTA  Wkdcnuum. 
Limnohia  aarogtacta  Wibdbmakn,  Dipt,  exot.,  vol.  1, 1821,  p.  14. 

Two  males  from  Tjibodas,  Mount  Ged6,  Java,  April,  1909,  col- 
lected "by  Bryant  and  Palmer.  The  specimens  offer  the  following 
measurements:  Length,  24-26  mm.;  wing,  17.5-17.8  mm.  The 
venation  is  shown  in  plate  44,  fig.  26. 

BRXOCBRA  BASILARIS  Wiedemaim. 
Limfnolia  baaUaris  WniDEMANN,  Dipt,  exot.,  vol.  1, 1821,  p.  15. 

Two  males  and  one  female  from  Depok,  Java,  February  10,  1909. 
One  male  from  Tjibodas,  Mount  Gedfi,  Java,  April,  1909.  The 
material  was  collected  by  Bryant  and  Palmer.  The  specimens  offer 
the  following  measurements:  Male,  length,  15-17  mm.;  wing,  10.2- 
12.5  mm.  Female,  length,  15.2  mm.;  wing,  10.4  mm.  The  vena- 
tion has  never  been  figured,  and  is  shown  in  plate  44,  fig.  27. 

XRIOCSRA  MESOPYRRHA  Wledamaim. 
Limnobia  meaopyrrha  Wiedemann,  AusBereur.  zweifl.  Insekt.,  vol.  1, 1828,  p.  26. 

One  female  from  Buitenzoi^,  Java,  March,  1909,  collected  by 
Bryant  and  Palmer.    The  specimen  offers  the  following  measure- 

1  The  Biology  oC  the  North  American  Crane  Files  (TIpiiUda,  Dlptera)  8.  The  genua  Ula  HaUday; 
loam.  Ent.  and  ZooL,  vol.  7, 1915,  pp.  1-4,  pL  1. 
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ments:  Length,  23  mm.;  wing,  17  mm.    The  wing,  having  never 
been  figured,  is  shown  in  plate  44,  fig.  28. 

SRIOCBRA  cmOULATA  d«  Mcijera. 
Eriocera  <xnguiata  de  Mbubrs,  Tijdschr.  voor  Entom.,  vol.  54, 1911,  pp.  58,  59. 

One  female  from  Depok,  Java,  February  10,  1909,  collected  by 
Bryant  and  Pahner.  The  specimen  is  larger  than  de  Meijere's  types, 
measuring  11  nun.  in  length,  and  with  a  wing-length  of  13.8  mm. 
In  de  Meijere's  key  to  the  Javan  Eriocerae  ^  this  appears  ssfaseiatay 
new  species.  The  wing  has  never  been  figured  and  is  shown  in  plate 
44,  fig.  29. 

Genus  STIBADOCERA  Enderlein. 
Stihadoeera  ENDSBLsm,  Zo5l.  Jahrb.,  vol.  32,  1912,  pp.  83,  84,  fig.  A  2. 

This  genus  was  erected  by  Enderloin  with  Stibadocera  buMans 
Enderlein  of  Smnatra  as  the  type.  Cylindroioma  qtutdricellula 
Brunetti '  is  a  member  of  this  genus.  The  species  are  all  rather  simi- 
lar to  one  another  and  are  separated  mainly  by  sUght  differences  of 
size,  coloration,  and  venation.  S.  quadriceUula  (India)  is  the  smallest 
species  with  a  length  of  6  to  6.5  mm.  in  the  male  sex.  The  genotype, 
S.  hiUans  (Sumatra)  has  the  head  bright  ochre-yellow,  the  thorax 
ochre-yellow  with  pale  brown  dorsal  stripes;  the  male  has  a  length 
of  8.5  mm.,  its  wing,  8.7  mm.,  its  antenna,  11mm.  The  species 
described  below  as  metdUica,  new  species  (Java),  is  the  largest  of  the 
forms  as  yet  described  with  a  wing  of  10  mm.  and  an  antennal  length 
of  14  mm.  in  the  male  sex;  this  species  has  the  head  and  thorax  with 
decided  blue-black  reflections. 

The  species  of  Stibadocera  are  remarkable  for  the  length  of  the 
antenna  in  the  male  sex;  in  quadriceUula  it  is  described  as  being  as 
long  as  the  whole  body  (i.  e.,  6.5  mm.),  in  the  two  other  forms  it  is 
nearly  half  again  as  long  as  the  body.  The  thorax  is  provided  with 
niunerous  rath^  coarse  punctures,  except  on  the  region  occupied 
by  the  three  praescutal  stripes  where  the  surface  is  quite  free  from 
punctures.  The  wings  show  the  tip  of  R^  present,  cross-vein  r  usually 
long  and  simulating  a  section  of  R^,  the  cross-vein  r-^m  distinct,  etc 

The  species  of  the  genus  range  from  India  eastward  to  Java. 

STEBADOCBRA  MBTALUCA,  new  ipedef. 

Size  large  (wing  of  the  male,  10  mm.,  antenna,  14  mm.);  head  and 
thorax  with  decided  blue-black  reflections  in  certain  lights. 

Male. — ^Length^  8.8-9  mm.;  wing,  10.2-10.8  mm.;  antenna,  14 
mm.    Rostrum  and  palpi  brown.    Antennae  with  the  two  scapal 

1  TiJdflcfar.  Toor  Bntom.,  yd.  54,  IQU,  i>p.  fiO,  00. 

s  Reoordfl  of  the  Indian  Museum,  vol.  6, 1911,  p.  368;  FMma  of  Biltiah  India,  D^tara,  191^  p.Ml,pl.7, 
fl«?.l,2. 
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s^ments  dull  yellow^  fiageUnm  with  the  segmentfi  greatly  elongated, 
provided  with  long  outspreadiiig  haiiSy  flageUum  brown.  Head 
smootby  bhie-black. 

PraeBcutmn  cheBtaut  brown  with  three  metallic  blue-black 
stripes  (in  the  paratype  reddish  blue),  the  surface  of  the  sderite 
covered  by  the  stripes  smooth,  the  rest  punctate;  scutum,  scutellum, 
and  postnotum  dark  brown,  thickly  punctured,  especially  the  latter. 
Pleurae  bluish  brown,  densely  and  coarsely  punctured.  HaltereS 
long,  slender,  brown.  Legs,  coxae  dull  brown;  trochanters  dull 
yellow;  femora  and  tibiae  dull  brownish  yeUow;  tarsi  darker  brown. 
Wings  brownish  gray,  veins  brown;  venation:  (see  pi.  45,  fig.  30), 
vein  Ri  present,  distinct;  cross-vein  r  elongate,  usually  a  little  longer 
than  the  cross-vein  r-^,  sometimes  shorter;  R^  atrophied  at  the  tip. 

Abdom^a  dark  brownish  black,  the  stemites  paler. 

Habitat. — Java. 

Hdhtype. — Pangranggo,  Java;  altitude  9,000  feet.     (Bryant  and 

Palmer.) 

Paratype. — ^Male,  Tjibodas,  Mount  Oedg,  Java;  altitude  8,000  feet. 
(Bryanl  and  Palmer.)  ' 

Type.—C9J».  No.  19026,  U.S.N.M. 

Subflmxilr  TrPTTLrN'AJE. 
Tube  DOLZCHOPEZm. 

Grenus  NESOPEZA  Alexander. 

Netopeza  Alexandeb,  Canadian  Entomolc^pLst,  vol.  46, 1914,  p.  157. 

irSSOPEZA  GRACnjS  de  Meijen. 

DolitAopega  gracUis  de  Mbusbb,  Tijdschr.  voor  Entom.,  vol.  M,  1911,  pp.  90,  61, 

pi.  4,  fig.  46. 
NeBopeza  gracUia  Albzandeb,  Canadian  Entomologifit,  vol.  46, 1914,  p.  157. 

Two  males  from  Tjibodas;  Momit  Ged6,  Java,  altitude  4,600  feet; 
two  males,  9,000  feet  (Bryant  and  Palmer).  The  material  offers  the 
following  measurements:  Length,  8.2-9.6  mm.;  wing,  9.1-10.2  mm. 

Tzlbe  OTBSOPHOBnrL 

Genus  PSELLIOPHORA  Osten  Sacken. 

P$eiUophora  Osten  Saokbn,  Berlin.  Entom.  Zeitschr.,  vol.  30, 1886,  p.  165. 
PSBLLIOPHORA  ARDENS  Wiedemaxm. 

Cknophora  mifSM  Wibdemann,  Dipt,  exot.,  vol.  1, 1821,  p.  20. 

One  female,  Buitenzorg,  Java,  March,  1909  (Bryant  and  Pahner). 
The  insect  has  never  been  figured  and  is  shown  in  plate  45,  fig.  31. 
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PSSLUOPHORA  COICPBDITA  ' 

Ctenophora  compedUa  Wiedbmaxn,  Dipt,  exot,  vol.  1, 1821,  p.  21. 

One  male,  one  broken  female,  Depok,  Java,  March,  1909  (Bryant 
and  Palmer).    The  wing  is  shown  in  plate  45,  fig.  32. 

PSBLUOPHORA  RUBRA  Often  Stcken. 
PteUiophora  rubra  Osten  Sackbn,  Berlin.  Entom.  Zeitschr.,  vol  30, 1886,  p.  171. 

Buitenzorg,  Java,  male,  April  4, 1909;  female,  March,  1909  (Bryant 
and  Pahner).    The  material  offers  the  following  measurements: 

Male. — ^Length,  13  mm.;  wing,  11  mm. 

Female. — ^Length,  16  mm.;  wing,  12.5  mm.  The  species  havin^^ 
never  been  figured,  is  shown  in  plate  45,  fig.  33.  This  material  agrees 
very  well  with  Osten  Sacken's  brief  description  of  this  form.  TTis 
type,  in  the  British  Museum,  came  from  Mouhot,  Laos.  In  my 
material  the  black  color  includes  only  segments  7  and  8  of  the  abdo- 
men, 9  being  reddish  orange  like  the  base  of  the  abdomen;  front 
brown,  not  blackish,  etc. 

Tzibe  TIFUZJHL 

The  question  concerning  the  various  groups  of  species  that  make 
up  the  Tipulini  should  be  again  considered.  The  three  genera, 
Tipula  Linnseus,  Holorusia  Loew,  and  Ctenacroscdis  Enderlein,  are 
all  very  closely  related  to  one  another  and  the  slight  differences  that 
are  offered  for  their  separation  are  scarcely  equivalent  to  those  that 
distinguish  genera  in  the  Ldmnobinffi. 

Holorusia  Loew^  has  the  cell  R^  of  the  wings  very  narrow  at  its 
middle  so  that  the  cell  is  broad  at  both  ends  and  shaped  somewhat 
like  an  hourglass;  the  antennae  are  entirely  without  bristle-like  hairs; 
femora  with  a  semi-ctenidium  of  stout  hairs  at  its  tip.  All  of  the 
species  known  to  me  are  American  {graniis  Bergroth  (Western  U. 
S.)  the  genotype;  rruiya  Alexander  (Guatemala);  Jlavicomia  Alex- 
ander (Venezuela);  peruviana  Alexander  (Peru);  oropMla  Alexander 
(Colombia);  laevis  Alexander  (Paraguay),  etc). 

Ctenacroscelis  Enderlein'  has  the  cell  jB,  of  the  wings  very  .narrow 
as  in  Holorusia;  the  antennae  with  scattered  hairs;  the  femora  with 
a  ctenidium  near  the  tip.  All  of  the  species  known  to  me  are  Old 
World  forms  (praepotens  Wiedemann  (East  Indies,  Japan);  7nan<h 
chrous  Wiedemann  (Java);  umbrimLs  Wiedemann  (East  Ladies);  ear^ 
spicahilis  Skuse  (Australia);  dohmianus  Enderlein  (Sumatra),  the 
genotype;  siJchimensis  Enderlein  (India);  rex  Alexander  (Bunna)i 
etc.). 

1  Berlin  Entom.  Zeltachr.,  vol.  13, 1860,  p.  3. 
*ZoOL  Jahrbuch,  vol.  32,  pt.  1, 1913,  pp.  1, 8. 


Digitized  by  VjOOQIC 


110.2108,  JAVAHfESE  CRANEFLIBS^ALEXANDER.  181 

It  can  readily  be  seen  that  the  differences  between  Tipula  and 
Ctenacrosedis  are  very  slight  and  consist  of  the  great  arcuation  of  i?, 
and  the  consequent  narrowing  of  cell  £,  near  its  middle  and  the 
presence  of  a  ctenidimn  near  the  tips  of  the  femora.  Some  species  of 
Hpula  (pedaia  Wiedemann)  have  the  ctenidium  very  poorly  deiSned, 
the  individual  spines  taking  on  the  appearance  of  stout  hairs;  it  is 
easy  to  figure  out  a  transition  into  a  perfectly  normal  Tipvia. 

Genus  PRIONOTA  van  der  Wulp. 

Prionota  van  der  Wulp,  Notes  Leyden  Museum,  vol.  7,  1885,  p.  1. 

FRIOHOTA  raOHICXPS  vu  der  Wnly. 

Prionota  nigricepM  van  derWulp,  Notes  Leyden  Museum,  vol.  7,  1886,  p.  2; 
Tijdschr.  voor  Entom.,  vol.  28,  1885,  p.  82,  pi.  4,  figs.  3,  4. 

One  male,  Mount  Salak,  Java,  May  15,  1909;  one  female,  Tjibodas, 
Mount  6ed6,  Java,  April  20,  1909  (Bryant  and  Palmer).  The  speci- 
mens may  be  further  described  as  follows: 

MaU. — ^Length,  15.8  mm.;  wing,  14.8  mm.;  antenna,  6.8  mm. 

Female. — ^Length,  33  mm.;  wing,  22.5  mm. 

The  wing  is  shown  on  plate  45,  fig.  34. 

The  male  hypopygiiun  is  short  and  subglobular,  the  9th  tergite 
from  above  (see  pi.  47,  fig.  51)  almost  bifid  by  a  very  deep  notch,  the 
lobes  black  with  long  dense  black  hairs.  9th  tergite  and  pleurite 
fused  into  one  compact  mass  (see  pi.  47,  fig.  52),  the  pleural  portion 
rounded  with  a  few  scattered  black  hairs.  Pleural  appendage  large, 
flattened,  rather  oval,  the  ends  somewhat  pointed;  the  appendage  is 
densely  covered  with  gray  hairs  so  as  to  present  a  silvery  appearance. 
9th  stemite  large,  not  projecting  caudad  of  the  pleurite. 

The  curious  antennae  whence  van  der  Wulp  derived  his  genecio 
name  are  figured  on  plate  47,  fig.  50. 

It  is  hard  to  understand  why  Doctor  Enderlein  ^  insists  upon  plac- 
ing Prionota  as  a  synonym  of  Prionocera  Loew  i^^Stygeropda  Loew). 
The  two  genera  have  very  little  in  common,  the  antennae  of  Prionota 
being  provided  with  bristle-likb  hairs,  those  of  Stygeropsis  quite  naked 
except  for  the  usual  pubescence.  Prionota  has  a  remarkable  hypo- 
pygium  in  the  male  sex,  the  9th  tergite  deeply  bilobed,  the  tergite 
fused  with  the  pleurite,  etc.  Stygeropsis  has  a  perfectly  normal 
Tipuline  hypopygium  with  the  9th  tergite  quite  distinct  from  the 
pleurite.  The  character  of  the  serrations  on  the  antennae  is  quite 
different  in  the  two  genera.  It  is  also  hard  to  understand  why  the 
name  Prionocera  is  used.  This  name,  proposed  by  Loew  in  1844,  is 
preoccupied  by  the  same  name  used  by  Shuckard  in  the  Coleoptera 
in  1839.* 


>  Zool.  Jahrb.,  yol.  32,  pt.  1, 1912,  p.  28. 
a  Elements  of  British  Entomology. 
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The  Sumatran  Prionota  JUwiceps  Enderlein  ^  is  quite  distinct  from 
nigricepsy  which  is  a  much  larger  species  with  a  different  body  and 
wing  coloration.  It  may  be  thht  jlcmceps  is  not  a  true  Prionaia 
since  it  was  erected  on  a  single  female  specimen,  in  which  sex  the 
true  characters  of  the  genus  are  not  well  shown. 

Genus  CTENACROSCELIS  Enderlein. 
Ctenacroscdu  Endbblein,  Zool.  Jahrb.,  vol.  32,  pt.  1,  1912,  pp.  1,  2. 

CTBNACROSCBLIS  PRABPOTBNS  Wlodeaumn. 
Tipida  praepotem  Wibdbmann,  Auflsereur.  zweifl.  Insekt.,  vol.  1, 1828,  p.  40. 

Two  females,  Mount  Salak,  Java,  May  15,  1909;  one  female, 
Pelaboean  Ratoe,  Java,  October,  1909  (Bryant  and  Palmer).  The 
specimens  measure  as  follows:  Length,  40  mm.;  wing,  38-40  nmi. 
The  wing  is  shown  in  plate  46,  fig.  35. 


CTRNACROSCSUS  MONOCHROUS  ' 

TVjniZaTnoTiocAroa  Wiedemann,  AuBsereur.  zweifl.  Insekt.,  vol.  1, 1828,  pp.  41, 42. 

A  male  and  a  female,  Mount  Salak,  May  15,  1909;  a  female,  Pelar- 
boean  Ratoe,  Java,  October,  1909  (Bryant  and  Palmer).  The  wing 
is  shown  in  plate  45,  fig.  36.    The  following  additional  notes  are  given : 

Male. — ^Length,  26  mm.;  wing,  23.5  mm. 

Female. — Length,  33-38  mm.;  wing,  24.5-25.4  mm. 

The  erect  hairs  on  the  thorax  are  very  conspicuous  and  do  not 
occur  in  the  related  forms. 

The  male  hypopygium  may  be  described  as  follows:  9th  tergite 
long,  deeply  split  by  a  long  narrow  notch  for  about  half  of  its  apparent 
length,  the  lobes  squarely  truncated  at  their  tips  and  densely  pro- 
vided with  long  prostrate  yellow  hairs,  the  margin  of  the  segment 
with  abundant  short  silky  hairs  of  a  yellow  color  (see  pi.  47,  fig.  53). 

9th  stemit6  and  pleurite  apparently  fused,  at  least  the  stemite 
not  distinct,  bearing  a  bifid  appendage  at  its  ventro-<)audal  angle 
(see  pi.  47,  fig.  54) ;  the  outer  arm  of  this  appendage  is  shaped  like  a 
boomerang,  the  inner  arm  shaped  as  in  the  figure,  extending  caudad, 
entad,  and  dorsad,  its  pedicel  slender,  thd  tip  expanded  into  a  flattened 
lobe,  whose  margin  is  provided  with  groups  of  small  black  spicules. 
Viewed  from  beneath,  this  stemo-pleurite  is  deeply  split  medially  by 
a  V-^haped  notch. 

CTBNACROSCELIS  XTMBRinUS  WiadMumi. 
TiptUa  umbrina  Wiedemann,  AuBBereur.  zweifl.  Insekt.,  vol.  1, 1828,  p.  49L 
Tipula  castanea  Macquabt,  Dipteres  Exotiques,  vol.  1,  pt.  1, 1838,  p.  54. 
Tipula  amgrueM  Walkeb,  Proc.  linn.  Soc.  Lond.,  vol.  5, 1861,  p.  231. 
Ctenaaroscelis  suTnatranus  Enderlein,  Zool.  Jahrb.,  vol.  32,  pt.  1, 1912,  p.  5. 

A  male  and  a  female,  Tjibodas,  Mount  Ged6,  April  20,  1909;  a 
male  and  a  female.  Mount  Salak,  May  15,  1909;  a  male,  Depok, 
Java,  February  10,  1909.     (Bryant  and  Palmer.) 

i  Zod.  Jahrb.,  vol.  82,  pt.  1, 1012,  pp.  28, 20. 
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This  material  offers  the  following  additional  data: 

Male. — Length,  19  mm.;  wing,  23.5-24.5  nmi. 

Female. — ^Length,  about  26  nam.;  wing,  23-25.5  mm. 

The  wing  is  shown  on  plate  45,  fig.  37. 

The  male  hypopygimn  may  be  described  as  follows: 

9th  tergite  long  and  narrow,  the  caudal  half  deeply  divided  by  a 
median  split,  the  lobes  densely  clothed  with  long  gray  hairs  (see  pi.  48, 
fig.  65).  9th  stemo-pleurite  very  much  as  ia  (7.  monochrous  Wiede- 
mann, but  the  pleural  appendage  is  quite  differently  shaped  (see  pi.  48, 
fig.  56),  the  outer  arm  broad,  oval,  the  inner  arm  curved,  its  tip 
feebly  chitinized. 

It  is  probable  that  Tipvla  fvlvoJaterdlis  Brunetti^  is  synonymous 
with  this  species,  though  this  is  somewhat  uncertain.  Tlus  form  is 
certainly  a  Otenaarascdis,  as  shown  by  the  peculiar  genitalia'  the 
flattened  9th  tergite,  the  long  powerful  9th  stemo-pleurite  bearing 
the  appen.dages  far  out  at  the  tip  of  the  sderite,  etc. 

Genus  TIPULA  Linnaeus. 

Tiptda  Linnaeus,  Syst.  Natur.,  ed.  10, 1758,  p.  685. 

TTPULK  VVDA.TK  Wiedeoumii. 

Tipula  pedata  Wiedemann,  Dipt,  exot.,  vol.  1,  1821,  p.  23;  Auasereur.  zweifl. 

Insekt.,  vol.  1, 1828,  p.  45. 
Tipulodina  magiucomis  Endsrlein,  Zool.  Jahrb.,  vol.  32,  pt.  1, 1912,  pp.  30-32, 

fig.  R. 

Buitenzorg,  Java,  March,  1909,  two  males;  April  10, 1909,  one  male; 
Pelaboean  Ratoe,  Java,  October  12,  1909,  two  males  and  one  female; 
Mount  Salak,  Java,  altitude  3,000  feet.  May  15,  1909,  one  male. 
(Bryant  and  Palmer.) 

The  following  additional  information  concerning  this  insect  is 
given: 

Male. — ^Length,  16-23  mm.;  wing,  15-20  mm. 

FemdU. — ^Length,  30  mm.;  wing,  20.5  mm.;  fore  1^,  femur,  19.5 
mm.;  tibia,  24  mm.;  tarsal  segment  one,  20.5  mm.;  tarsal  segments 
two  to  five,  7.5  nun.;  middle  leg,  femur,  20.5  mm.;  tibia,  20  mm.; 
tarsal  segment  one,  18  mm.;  tarsal  segments  two  to  &ve,  8.5  mm. 

The  wing  is  shown  on  plate  45,  fig.  38.  As  there  shown,  the  radial 
sector  is  longer  than  in  most  of  the  series,  there  being  considerable 
variation  in  this  respect. 

The  male  hypopygium  may  be  described  as  follows: 

9th  tei^te  having  the  caudal  margin  gently  concave  with  a  prom- 
inent median  lobe  whose  caudal  margin  is  again  gently  concave;  the 
caudal  face  of  the  tergite  densely  provided  with  black  chitinized 
spicules  (see  pi.  48,  fig.  57).     9th  pleurite  distinct,  the  dorso-pleural 

1  Records  of  the  Indian  Museum,  vol.  6, 1911,  p.  240. 

s  Fauna  of  British  India,  Dfptera  Nematooera,  1913,  pi.  6,  fig.  16. 
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suture  being  complete;  the  sclerite  is  covered  with  rather  spaise 
long  hairs  (see  pi.  48,  fig.  58) ;  the  pleurite  bears  three  appendages,  of 
which  the  outermost  is  a  long  slender  hook,  incurved  near  its  apex 
and  here  strongily  chitinized ;  this  appendage  is  dothed  with  scattered 
hairs  along  its  ventral  and  outer  edge  and  with  numerous  zigzag 
teeth  on  the  inner  dorsal  margin  (in  some  specimens  the  margin  is 
quite  smooth  and  straight) ;  the  tips  of  these  long  hooks  in  a  position 
of  rest,  decussate.  Inside  of  this  long  hook  are  two  shorter  append- 
ages, the  outer  being  the  shortest  and  smallest,  oval,  pale,  the  tip 
somewhat  expanded,  the  entire  appendage  with  numerous  long  pale 
hairs  (see  pi.  48,  fig.  59) ;  the  innermost  appendage  is  a  long,  slender, 
compressed  arm  with  an  enlarged  compressed  head,  the  cephalic  or 
dorsal  side  heavily  chitinized,  black,  the  remainder  pale.  9th 
stemite  long  and  slender,  its  tip  projecting  far  beyond  the  remainder 
of  the  hypopygium  in  a  long  point  (see  pi.  48,  fig.  60). 

Doctor  Enderlern  has  erected  the  genus  Tipulodina  for  this  insect 
but  there  seems  to  be  no  sufficient  reason  for  retaining  this  name. 
In  the  first  place,  the  name  was  proposed  under  the  mistaken  suppo- 
sition that  the  insect  was  a  Limnobine  form.  Secondly,  none  of  the 
characters  of  the  genus  seem  to  differ  from  those  of  other  genera, 
although,  in  some  respects,  the  insect  occupies  a  rather  intermediate 
position.  The  straight  £,  and  narrow  cell  Snd  A  are  characters 
found  in  many  species  of  Tipula;  the  short  Bs  is  the  common  char- 
acter of  Pachyrhina;  the  shape  of  the  cells  in  the  median  field  of  the 
wing  are  those  of  GtefMuroscdiSj  etc.  The  powerful  male  hypopygium 
and  the  imusual  1^-coloration  may  offer  generic  differences,  but  until 
the  related  forms  {venusta  Walker,  inoTdiiuma  Walker,  dnctipea 
de  Meijere,  fpraciUiTMi  Brunetti,  patricia  Brunetti,  and  others)  are 
studied  it  would  be  decidedly  premature  to  recognize  the  genus 
Tipulodina. 

The  rather  curious  pupa  of  Tipvla  pedata  has  been  described  as 
follows  by  de  Meijere:^  The  remarkable  pupa  of  T.  pedata  found  in  a 
pot  of  stagnant  water  with  water-plants  (Salatiga,  Java,  January, 
van  Leeuwen).  The  pupal  skin  sent  to  me  is  34  mm.  long  and  4  nmi. 
broad,  of  a  blackish  brown  color.  The  very  long  and  slender,  setar 
ceous,  arcuated  breathing-horns  are  very  remarkable;  they  measure 
11  mm.  in  length,  are  of  a  blackish  brown  color,  only  the  extreme 
tip  which  is  slightly  expanded  is  yellow;  elsewhere  they  are  almost 
uniform  in  diameter  throughout  except  toward  the  base,  where  they 
are  a  very  little  enlarged.  The  dorsal  abdominal  segments  bear  a 
cross-row  of  tooth-like  projections  before  the  caudal  margin  of  each; 
the  ventral  segments  are  quite  similar,  but  here  the  median  teeth  on 
the  hinder  segments  are  longer  and  with  a  pair  of  shoiter  appendages 
before  them.    The  tip  of  the  abdomen  likewise  presents  a  number 

1  T^dsohr.  voor  Entom.,  vol.  54, 1911,  p.  64. 
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of  tooth-like  lobes.  Along  the  lateral  margin,  each  segment  bears 
on  either  side  two  short  tooth-like  appendages,  one  being  on  the 
anterior  half,  the  other  on  the  posterior  half  of  the  segment. 

Lest  the  student  attribute  too  much  significance  to  this  condition 
of  the  pupa,  quite  different  from  the  normal  TijmZa  pupa  with  its 
short  breathing-horns,  I  will  mention  a  pupa  of  an  undetermined 
Tipuline  that  is  before  me  at  this  time.  The  specimen  was  taken  by 
Dr.  J.  Chester  Bradley  at  Tallulah  Falls,  Georgia,  June  17,  1910; 
the  stigmal  horns  measure  19  mm.  in  length,  the  tip  slightly  expanded 
as  in  fedcta.  I  do  not  know  what  species  this  represents,  Brachy^ 
Tpremna  having  been  reared  and  there  are  very  few  other  species  that 
this  could  represent. 

TIPULA  UMBRlHOlDBSy  new  ifeciM. 

Antenna!  flagellum  bicolored;  no  dark  stripe  on  the  thoracic 
pleura. 

Male. — ^Length,  17  mm.;  wing,  18.5  mm.  This  species  bears  a 
dose  superficial  resemblance  to  Ctenacroscdis  umbrinus  Wiedemann, 
differing  as  follows: 

Segments  of  the  antennal  flagellum  bicolored,  the  extreme  basal 
portion  of  each  segment  dark  brown,  the  remainder  of  the  segment 
dull  yellow  (in  urribriniLS  the  flagellum  is  uniformly  dark  brown). 
Pleura  darker  brown  and  without  a  dark  stripe  so  characteristic  of 
umbrinus.  Femora  without  a  ctenidium.  Wings  (see  pi.  46,  fig.  39) 
with  a  brown  cloud  in  cell  M  near  its  end;  a  second  cloud  in  6^  at 
about  two-fifths  the  length;  venation,  cell  Ist  M^  sharply  pointed 
at  its  base,  radial  sector  short  and  straight.  Male  hjpopygium  with 
the  9th  tergite  dark  brown,  the  tip  pale  with  numerous  black  chiti- 
nized  spicules  at  the  tip  and  underneath;  the  tergite  is  short  (see  pi. 
48,  fig.  61),  the  visible  portion  a  Uttle  shorter  than  wide  and  the  caudal 
margin  merely  concave,  not  bifid.  Pleural  appendages  (see  pi.  48, 
fig.  62),  the  outer  lobe  pale  light  yellow,  oval,  the  tip  a  little  pointed; 
the  inner  appendages  two,  shaped  as  in  the  figure;  the  larger  of  the 
two  appendages  densely  provided  with  long  reddish  brown  hairs  which 
project  beyond  the  genital  chamber.  Ninth  stemite  with  a  dense 
brush  of  pale  hairs  near  the  tip. 

Habitat. — Java. 

Helotype. — ^Mount  Salak,  Java,  July  4,  1909,  altitude  above  3,000 
feet  (Bryant  and  Palmer). 

7Vp6.— Cat.  No.  19027,  U.S.N.M. 

TIPULA  OBDBELANA  de  Meijere. 

Tipula  gedehana  de  Meubrs,  Tljdachr.  voor  Entom.,  vol.  56,  1911,  pp.  66,  67, 
pi.  4,  fig.  47. 

One  male,  Tjibodas,  Mount  Ged6,  Java,  Septemberi  1909,  altitude 
4,000  feet;  one  male,  8,000  feet;  two  males  and  one  female,  9,000 
feet.     (Bryant  and  Palmer.) 
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I  identify  this  fly  as  de  Meij  ore's  species  because  of  the  agreement 
of  the  wing-pattem  and  venation.  The  color  of  the  thorax  is  not 
quite  as  described,  being  dull  yellowish  with  rather  dark  brown 
stripes.  The  male  sex  has  never  been  described,  and  I  characterize 
it  as  follows,  making  one  of  the  specimens  the  allotype.  The  male 
hypopygium  is  rather  imusually  enlarged. 

M(ile. — ^Length,  11.8-15.2  nun.;  wing,  17-19.1  mm. 

Female. — ^Length,  18.4  mm.;  wing,  18.2  mm. 

Male. — Antennae  moderately  long,  if  bent  backward  extending 
nearly  to  the  wing-root;  flagellar  segments  dark  brown  with  a  dense 
whitish  pubescence.  Thorax  with  the  ground  color  grayish  yellow, 
the  stripes  brown.  Femora  with  a  dark  brown  tip.  Abdomen 
brown,  segments  6  to  9,  almost  black.  The  other  characters  are  e^a 
described  by  de  Meijere. 

The  male  hypopygium  may  be  described  as  follows: 

8th  tergite  with  the  ventral  margin  produced  ventrad  into  a 
roimded  lobe  provided  with  a  great  brush  of  long  yellow  hairs; 
shaped  as  in  thefigure  (see  pi.  49,  fig.  63).  8th  stemitedeeply  V-shaped 
beneath,  its  caudal  margin  with  a  dense  brush  of  long  yellow  hairs. 
9th  tergite  very  deeply  split  by  a  V-shaped  notch,  the  margms  of  the 
lobes  adjoining  the  notch  with  niunerous  pale  yellow  hairs.  9th 
pleurite  rather  small  (see  pi.  49,  %.  64),  the  pleural  appendages  two; 
the  outermost  appendage  is  a  slender,  fleshy  lobe,  slightly  curved, 
directed  dorsad  and  the  tip  slightly  cephalad;  the  inner  appendage  is 
large,  flattened,  the  dorso-cephalic  angle  produced  into  a  more 
chitinized  point  shaped  as  in  the  figure. 

Doctor  de  Meijere's  type  was  taken  at  the  crater  of  Moimt  Qed6 
in  1893.  

TIPtJLA  SUlfDil,  ne 


Color  of  the  thorax  light  gray  without  stripes;  wmgs  light  gray, 
stigma  distinct,  vein  JB,  atrophied  at  its  tip. 

M(ile. — ^Length,  14  mm.;  wing,  14.2  mm.  Frontal  prolongation  of 
the  head  light  gray  above,  brown  on  the  sides,  palpi  dark  brown. 
Antennae  with  the  scapal  segments  light  yellow,  the  flagellum  broken. 
Head  light  gray. 

Pronotum  dull  yellow.  Mesonotal  praescutum  and  scutum  dear 
light  gray  without  apparent  stripes;  scutellum  yellowish  brown; 
postnotum  dull  brownish  yellow,  very  indistinctly  dusted  with  gray. 
Pleura  dull  light  yellow,  the  posterior  sderites  weakly  dusted  with 
gray.  Halteres  light  yellow,  the  knob  brown.  Legs,  coxae  and 
trochanters  dull  light  yellow,  femora  dark  brown,  only  the  extreme 
base  a  little  paler,  tibiae  and  tarsi  dark  brown.  Wings  light  gray, 
costal  cell  more  yellowish,  stigma  dark  brown,  a  clear  spot  beyond 
the  stigma,  veins  dark  brown,  the  veins  0  and  8e  more  yellowish; 
venation  (seepl.  46,  fig.  40),  tip  ofB^  beyond  the  cross-vein  r  atrophied; 
cell  1st  J4  smalL 
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Abdominal  segments  dull  yellow,  tergites  6  to  8  black,  9  dark  brown. 
Hypopygium:  8th  tergite  very  narrow  above,  on  the  sides  attaining 
the  8th  stemite.  8th  stemite  wiih  the  caudal  margin  rather  squarely 
truncated,  provided  with  a  few  hairs.  9th  teigite  (see  pi.  49,  %.  65) 
rather  lai^e,  subquadrate,  the  caudal  margin  deeply  concave,  fringed 
with  short  hairs;  the  caudo-lateral  angles  of  the  sderite  produced 
caudad  into  short  points;  a  weak  median  impression.  9th  stemo- 
pleurite  (see  pi.  49,  fig.  66)  rather  large,  subrounded,  the  pleural  sutiu-e 
incomplete,  rather  short,  running  ventrad;  outer  pleiyal  appendage 
dongate  oval,  pale,  ¥ath  numerous  long  blackish  hairs,  the  base  sud- 
denly constricted;  the  inner  appendage  is  compressed,  chitinized, 
especially  on  the  cephalic  end  where  it  fits  into  tlie  notch  of  the  9th 
tei^te. 

Habitat. — Java. 

Holotype. — Tjibodas,  MountGed6,  Java,  altitude9,000feet.  (Bryant 
and  Palmer.) 

Type. — Cat.  No.  19028,  U.S.N.M. 

The  specific  name,  8unda,  is  that  of  the  original  inhabitants  of 
western  Java — Sundanese,  or  ''men  of  the  soil." 

This  species  suggests  T.  cinereifrans  de  Meijere^  from  Java  and 
Borneo,  but  in  that  species  the  thorax  is  dull  reddish  yellow,  not 
gray.  In  cinereifrons,  also,  the  tip  of  JB,  is  atrophied  beyond  the 
cross-vein  r. 

TIPULA  FLAVICOSTil,  IMW  i 


Coloration  duU  reddish  yellow,  thorax  without  stripes;  wings 
subhyaline  with  the  costal  cell  yeUow,  petiole  of  cell  M^  very  short. 

Female. — ^Length,  13  mm;  wing,  13.8  mm.  Frontal  prolongation 
of  the  head  rather  short,  brown,  the  palpi  very  long,  light  brown. 
Antennae  with  the  two  basal  segments  dull  yellow,  the  flagelliun 
broken.  Front  dull  yellowish,  the  posterior  portions  of  the  head 
grayish. 

'Thoracic  dorsiun  dull  reddish  yellow  with  distinct  suggestions  of 
greenish  which  are  probably  abnormal.  Pleura  rather  dull  yellowish 
brown.  !l9alteres  brown.  Legs,  coxae  and  trochanters  dull  yellow, 
remainder  of  the  l^s  brown.  Wings  with  a  light  brown  suffusion, 
the  costal  cell  light  yellow,  stigma  brown;  venation:  (see  pi.  46,  fig.  41), 
terminal  portion  of  B^  beyond  r  distinct;  cell  Ist  j14  very  small, 
pentagonal;  the  petiole  of  cell  J/j  very  short,  less  than  the  cross-vein 
m  or  r-m;  the  fork  of  M^  very  deep;  cell  Snd  A  very  narrow. 

Abdomen  dull  brownish  yellow,  darkening  into  brown  on  tergites 
4  to  9,  the  apical  sclerites  almost  black,  shiny;  ovipositor  with  the 
teigal  valves  long,  gently  curved  downward  at  their  tips,  the  sternal 
valves  short,  only  about  half  the  length  of  the  tergal  valves. 

1  T^Jdachr.  voor  Entom.,  vol.  54, 1911,  p.  08,  pi.  4,  flg.  48. 
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Habitat. — Java. 

Holotype. — ^Pelaboean  Ratoe,  Java,  October  16,  1909.  (Bryant 
and  Pabner). 

Type.—CAi.  No.  19029,  U.  S.  N.  M. 

Closest  to  cinereifrans  de  Meijere  which  has  the  tip  of  vein  R^  atro- 
phied, the  petiole  of  cell  M^  long,  etc.  The  species  may  be  separated 
by  the  key  given  later  on. 

TIPULA  TJIBODBNSIS,  new  fpedM. 

Color  dull  yellowish  brown  without  distinct  stripes;  wings  subhy- 
alLie,  stigma  and  costal  region  dark  brown;  abdomen  reddish  yellow 
excepting  segments  6  to  8  which  are  black. 

Male. — ^Length,  12  mm.;  wing,  14.6-15  nun. 

Female. — ^Length,  14.6  mm. ;  wing,»12.4  mm.  Frontal  prolongation 
of  the  head  short  and  stout,  yellowish,  palpi  pale  brown.  Antennae 
short,  if  extended  backward  scarcely  attaining  the  wing-root,  the 
first  three  segments  dull  yellow,  the  remaining  segments  of  the  flagel- 
lum  with  the  basal  third  black,  remainder  yellow,  on  the  apical  seg- 
ments passing  into  brown.  Head  dark  brown,  the  front  and  occiput 
brighter. 

Thoracic  dorsum  dull  yellowish  brown,  the  stripes  very  indis- 
tinct. Pleura  dull  yellow.  Halteres  brown.  Legs,  coxae  and  troch- 
anters dull  yellow,  remainder  of  the  legs  broken.  Wings  subhyaline 
or  faintly  brownish;  costal  cell  and  stigma  dark  brown,  tip  of  the 
wing  suffused  with  brown,  most  distinct  on  the  outer  half  of  cell  B^; 
venation  as  in  plate  46,  fig.  42. 

Abdominal  segments  1  to  5  dull  brownish  yellow,  the  basal  sclerites 
somewhat  brighter;  6  to  8  black;  9  reddish  yeDow.  Hypopygium: 
9th  tergite  deeply  three  notched  (see  pi.  60,  fig.  68)  the  median  notch 
deepest  and  broadest,  its  margin  chitinized  and  receiving  the  tip  of 
the  powerful  inner  pleural  appendage;  9th  stemite  powerful  (see  pL 
50,  fig.  69)  the  pleiu-ite  completely  severed  by  the  pleural  suture; 
plem*al  appendages  complex,  shaped  as  in  the  figure,  the  inner  lobes 
compressed,  chitinized,  a  two-pronged  black  hook  on  the  outside.  A 
group  of  long  conspicuous  hairs  at  the  dorso-cephalic  angle  of  the 
pleiu*ite. 

Habitat. — Java. 

Holotype. — ^Male,  Tjibodas,  Mount  Ged6,  Java,  altitude  4,500  feet 
(Bryant  and  Palmer). 

AUotype. — ^Female,  topotypic. 

Paraiype. — ^Male,  topotypic. 

Type.—Cdi.i.  No.  19030,  U.  S.  N.  M. 

This  species  suggests  drtereifrcns  de  Meijere  in  the  color  of  the 
thorax  but  the  dark  costa  will  separate  this  species  off  from  related 
forms  including ,)Wico«to,  new  species,  which  has  the  costa  yellowish. 
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Size  very  small  (wing  of  the  male  about  8.5  mm.) ;  thorax  shiny 
reddish  yellow. 

Male, — ^Lengthy  7.8  mm.;  wing,  8.3  mm.  Frontal  prolongation 
of  the  head  very  short,  reddish  brown.  Antennae  elongated,  if  bent 
backward  nearly  attaining  the  base  of  the  abdomen ;  basal  segments 
dull  yellow,  flagellar  s^ments  elongated,  dark  brown.  Head  with 
the  front  reddish  yellow,  the  vertex  and  occiput  dull  gray. 

Thorax  shiny,  reddish  yellow,  without  distinct  darker  stripes. 
Pleura  lighter  yellow.  Halteres,  stem  yellow,  knob  dark  brown. 
L^s,  coxae,  and  trochanters  yellow;  femora  yellow  at  the  base, 
passing  into  brown  at  about  midlength;  tibiae  and  tarsi  brown. 
Wings  with  a  slight  suffusion  of  brown,  stigma  large,  distinct,  veins 
dark  brown;  venation:  (see  pi.  46,  fig.  43),  R^  beyond  r  distinct;  cell 
Isi  J4  small;  petiole  of  cell  M^  short,  about  as  long  as  cell  1st  M^ 
cross-vein  mrcu,  pxmctiform  or  obUterated;  cell  ini  A  very  narrow. 

Abdomen  reddish  yellow,  segments  6  to  9  dark  brownish  black. 
Hypopygium  (see  pi.  49,  fig.  67),  the  9th  tergite  with  a  conspicuous 
median  lobe  that  is  expanded  at  its  tip  as  shown  in  the  figure. 

HaiiUU. — Java. 

Hdlciype. — Mount  Salak,  Java,  1909.     (Bryant  and  Palmer.) 

Type.— Cat.  No.  19031,  U.S.N.M. 

This  tiny  Tipula  is  almost  as  small  as  T.  irieonspicua  de  Meijere,^ 
which  has  the  thorax  dull,  with  three  dark  brown  stripes;  the  wing 
coloration  and  the  venation  of  the  two  species  is  quite  different. 

HFULA  OBDEHICOLA,  new  vpadat. 

Thoracic  dorsum  reddish,  without  apparent  stripes;  costal  cell  of 
the  wings  brownish  yellow. 

Male. — ^Length,  13.5  nun.;  wing,  14.3  mm.  Frontal  prolongation 
of  the  head  short,  reddish  brown,  the  palpi  yelloinsh  brown.  An- 
tennae rather  short,  the  basal  segments  dull  yellow,  the  flagellar 
s^ments  dark  brown.  Front  dull  light  yellow,  vertex  and  occiput 
yeflowish  gray. 

Thoracic  dorsum  reddish  yellow,  the  postnotum  clearer  yellow. 
Pleura  reddish  yellow.  Halteres  dark  brown,  the  apex  of  the  knob 
rather  pale.  Legs,  coxae,  and  trochanters  reddish  yellow,  the  re- 
mainder of  the  legs  broken.  Wings  faintly  suffused  with  brown, 
the  costal  cell  brownish  yellow,  stigma  brown;  venation  as  in  plate 
46,  fig.  44. 

Abdomen  reddish  brown,  segments  6  to  9  blackish.  Hypopygium: 
9th  tergite  from  above  deeply  spUt  by  a  median  notch,  the  lobes 
evenly  rounded  at  their  tips,  underneath  densely  provided  with  tiny 
black  spicules  (see  pi.  50,  fig.  70).     9th  pleurite  distinct,  the  pleural 

>  T^dfldir.  voor  Entom.,  vol.  54, 1011,  pp.  70, 71,  pi.  4,  fig.  49. 
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suture  being  complete  (see  pi.  50,  fig.  71);  pleural  appendages,  outer- 
most lobe  fleshy,  pale,  rather  rectangular,  the  dorsocephalic  angle 
produced,  dorsad  and  caudad  into  a  lobe  shaped  as  in  the  figure;  the 
inner  lobe  viewed  from  the  side  suggests  a  duck's  head.  9th  stemite 
with  a  dense  brush  of  long  yellow  hairs  from  the  caudal  mai^in. 
(See  pi.  50,  fig.  72,  for  an  enlarged  view  of  the  pleural  appendages.) 

HahUat. — Java. 

Holotype. — ^Male,  Tjibodas,  Moxmt  Ged6,  Java,  altitude  5,000  feet; 
April  20,  1909.    (Bryant  and  Pahner.) 

Paratype. — Sex  ?,  topotypic. 

Type.-^Bit.  No.  19032,  U.S.N.M. 

The  group  of '  Javan  Tipulae  with  reddish  thoracic  dorsa  without 
distinct  darker  stripes  includes  dnereifrons  de  Meijere,  gedeMcola, 
new  species;  tjibodensis,  new  species;  saldkensis,  new  species;  and 
Jlavicosta,  new  species.  They  may  be  separated  by  the  following 
key: 

1.  Wings  with  the  cell  Ist  M^  very  smaU,  pentagonal,  aU  the  sides  subequal;  petiole 

of  ceU  Jfi  not  longer  than  the  cross-vein  r .favicosta. 

Wings  with  the  cell  Ist  M^  not  equally  pentagonal,  the  upper  tikce  longer;  petiole  of 
cell  Ml  longer  than  the  cross-vein  r : 2. 

2.  Antennal  flageUum  bicolored tjibodensis, 

■  Antennal  flagellum  dark  brown 3. 

3.  Size  sniall  (wing,  male,  under  9  mm.) aaldkenns. 

Size  larger  (wing,  male,  over  12  mm.) 4. 

4.  Palpi  yellowish  brown;  tip  of  Rt  beyond  cross-vein  r  present gedekicola. 

Palpi  blackish  brown;  tip  of  R2  beyond  cross-vein  r  atrophied dnereifrans. 

T.  Jlavicosta,  salalcensis,  and  gedehicola  have  cell  Snd  A  of  the  wings 
very  narrow;  T.  tjibodensis  has  it  a  httle  broader;  T.  cinereifrons  has 
it  broadest,  quite  normal. 

Genus  PACHYRRHINA  Macquart. 

Fadiyrrhina  Macquart,  Suite  a  Buffon,  Dipteres,  vol.  1, 1834,  p.  88. 

PACHTRRmNA  DOLBSCHALLI  Osten  Sacken. 

Tijnda  Javerms  Dolbschall,  Natuurkund.  Tijdschr.  Nederl.  Indie,  vol.  10, 1866, 

406,  pi.  3,  fig.  2. 
Pachifrrhina  doledchalli  Osten  Sackbn,  Annal.  Mus.  Civ.  Qenova,  vol.  16, 1881, 

399. 
Pachyrrhinafallax  van  der  Wulp,  Bijdragen  tot  de  Dierk.,  vol.  17, 1904,  p.  90. 

Two  females  that  agree  with  the  description  of  this  form,  one  from 
Buitenzorg,  June,  1909,  the  other  from  Tjibodas,  Mount  6ed6,  Java, 
April,  1909.  (Bryant  and  Paliher.)  The  wing  is  figured  on  plate  46, 
fig.  46. 

PACHTRRmNA  OCEpRIPLBUIUS  de  Meijeie. 
Pachyrrhina  ochripleuris  de Meuere,  Tijdschr.  voor  Entom.,  vol. 66, 1914,  pp.  6--8. 

Two  females  from  Tjibodas,  Mount  Ged6,  Java,  August  26,  1909; 
altitude,  7,000  feet.  (Bryant  and  Palmer).  The  species  has  not 
been  figured  and  its  wing  is  shown  on  plate  46,  %.  46. 
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PACHTKBHIIIA  1MMACULATA  PAKOBRAHOSN8I8.  mm  i 

A  series  of  four  males  from  Pangrango',  altitude  9,000  feet;  a  male 
and  a  female  from  Tjibodas,  Mount  Ged^,  4,500  feet;  a  female  at  the 
latter  place  from  an  altitude  of  9,000  feet.     (Bryant  and  Palmer.) 

Hiese  agree  rery  closely  with  van  der  Wulp's  characterization  of  the 
species  immaculaia^  except  in  the  larger  size.  P.  immaculaia  is 
described  as  being  small,  with  a  length  of  9.5  mm.  in  the  male  sex. 
The  insect  before  me  is  much  larger,  and  I  think  that  it  is  subspecifi- 
cally  distinct  from  the  typical  form.  The  material  offers  the  following 
measurements: 

Male. — ^Length,  11.6-13.6  mm.;  wing,  12.5-13.6  mm. 

Female. — ^Length,  16.5-18  mm.;  wing,  17  mm. 

Type.— CB.t.  No.  19033,  U.S.N.M. 

The  venation  of  the  wing  is  shown  on  plate  46,  fig.  47.  The  petiolate 
condition  of  cell  M^  is  not  f  oxmd  in  most  of  the  specimens  of  the  series, 
this  cell  being  normally  sessile. 

EXPLANATION  OF  THE  PLATES, 
Tjatk  42. 

Fig.  1.  Wing  of  Dicranomifia  atbUanis. 

2.  TOng  of  Dienmomyia  erythrina. 

3.  Wiiig  ot  Dicraruni^fia  excelsa, 

4.  Yfmg  ot  IHcranomyia  aimplissima, 

5.  Wing  of  Diawiomyia  cameoHncta, 

6.  Wing  of  Oeranomyia  niiicki. 

7.  Wing  of  Oenmomtfia  linearis. 

8.  Wing  ol  Oeranomyia  javanica. 

9.  Wing  of  Ekipidia  javanensia, 
10.  YHjkg  of  Ooniodhieura  nigrieepi. 

ThkTE  43. 

Fig.  11.  Wing  of  LibnoteSf  species. 

12.  Wiag  ot  Libnotea  monHvagans. 

13.  Wiag  oi  Libfiotet  nigricornis, 

14.  Yf lag  of  Paratropeza  cmatipennis 

15.  Wing  of  Rhamphidia  (Khamphidia)  apicalit 

16.  Wing  of  Rhamphidia  (Eiarhamphidia)  niveitarsis. 

17.  Wing  of  Rhampholimnobia  reticularis. 

18.  Wmgof  Antodiajavanensis. 

19.  Yfing  of  Atarhajavamea. 

PLA.TB  44. 

Fig.  20.  Wing  of  Gorumiyia  (Oonomyia)  brffonU, 

21.  Wing  of  Mongcma  satieia. 

22.  Wing  of  LimnophUa  arnica. 

23.  Wing  of  Limnophila  palmeri. 

24.  Wing  of  Ulajavanica, 

25.  Wing  of  Eriocera  verHealis. 

26.  Wing  of  Eriocera  acrostacta. 

27.  Wing  of  Eriocera  basUarit. 

28.  Wing  of  Eriocera  maopyrrha. 

29.  Wing  of  Eriocera  cingulata. 

iTqdMlir.  Toor  Entom.,  vol.  84,  I9n,  p.  190. 
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Platb  46. 

Fig.  30.  Wing  of  Stibadocera  metallica.    (Ri»Radiu0 1;  R,»Radiu8  3.) 

31.  Wing  (A  P$elUophora  arderu. 

32.  Vfing  ot  Psdliophora  eompedita, 

33.  Wiag  of  PseUiophora  rubra. 

34.  VJmg  of  Prwnotanigriceps, 

35.  Wing  of  Ctenacroscelis  praepotens, 

36.  Wing  of  Ctenacroscelis  monochrous. 

37.  Wing  of  Ctenaeroseelit  umbrinus, 

38.  Wing  of  Tipula  pedata, 

Plate  46. 
Fig.  39.  Wing  of  Tipula  umbrinoides. 

40.  Wing  of  Tipula  aunda, 

41.  Wing  of  I^piUaflavicosia, 

42.  Wing  of  Tipula  (jibodensis, 

43.  Wing  of  IKpula  aalakensis. 

44.  Wing  of  Tipula  gedekioola. 

45.  Wmg  oi  Pachyrrkina  doUschalli, 

46.  VJingoi  Pachyrrhinaockripleuris. 

47.  Wmg  of  PachjfrrMna  imnuKulata  pangerangenBi$. 

Plate  47. 

Fig.  48.  Hypopygium  of  Ocnomyia  (Gonomyia)  bryanti. 
Dorsal  aspect  of  the  pleurite. 

49.  Hypopygium  of  Chnomyia  (Gonomyia)  bryanti. 
Appendages  on  the  inner  ventral  side  of  the  pleurite. 

50.  Antenna  of  P»to7io(a  ni^ricfpf. 
The  first  five  segments  from  above. 

51.  Hypopygium  of  Prionota  nigriceps. 

Dorsal  aspect.    9  pl^9th  pleural  region;  pi  op=pleural  appendage;  9t  pl^ 
9th  pleuro^tergite. 

52.  Hyjwpygium  of  Prumotontyriap*. 

Lateral  aspect.    9  pi  (e9th  pleuro-tergite;  98^  9th  stemite. 

53.  Hypopygium  of  Ctenacro$celi8  mcmockrwu. 
Dorsal  aspect  of  the  9th  tergite. 

54.  Hypopygium  of  Ctenacro8celx8  monochrous. 

Lateral  aspect.    9st  pZ=9th  stemo-pleurite;  9(»9th  teigite. 

Plate  48. 

Fig.  55.  Hypopygium  of  Ctenacro9celi8  umbrinus. 

Lateral  aspect.    99t  pZ=9th  stemo-pleurite;  Pf =9th  teigite. 

56.  Hypopygium  of  Ctenacroscelis  umbrinus. 
Pleural  appendages  in  a  position  of  rest. 

57.  Hypopygium  of  Tipula  pedata. 
Dorsal  aspect  of  the  9th  teigite. 

58.  Hypopygiimi  of  Tipula  pedata. 

Lateral  aspect.    ^B8th  stemite;  98,  9pl^9ih  pleurite;  9<«  9th  stemite 
and  teigite. 

59.  Hypopygium  of  Tipula  pedata. 

Lateral  aspect  of  the  inner  pleural  appendages. 

60.  Hypopygium  of  Tipula  pedata. 
Ventral  aspect  of  the  9th  stemite. 

61.  Hypopygium  of  IHpula  umbrinoides. 

Lateral  aspect.    91,  9»=9th  teigite  and  stemite;  ^/B8th  tergite. 
^   62.  Hypopygium  of  Tipula  umbrinoides. 

Pletmd  appendages  viewed  from  the  inside. 
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Platk  49. 

Fig.  63.  Hypopygium  of  Tipula  gedehana. 

Lateral  aspect.    7»,  7<,  8$,  8t,  9%,  9<=the  respective  stemitee  and  teigitee; 
pZ»pleurite. 

64.  Hypopygium  of  Tipula  gedehana. 

The  9th  segment  enlarged,  lateral  aspect.    9»,  9t»9th  stemite  and  tergite; 
2>Z=pleuiite. 

65.  Hypopygium  of  Tipula  mmda, 
Dorsd  aspect  of  the  9th  tergite. 

66.  Hypopygium  of  Tipula  tunda. 

Lateral  aspect.   9pl  9t.^9th  stemo-pleuiite.    7$,  ^««Btemite8;  71,  St,  9t*-ter>- 
gitee. 

67.  Hypopygium  of  Tipula  iolakeMit. 

Lateral  aspect.    9pl,  9$,  9<«Bcleritee  of  9th  segment. 

Plate  50. 

Pig.  68.  Hyi>opygium  of  Tipula  tjibodensia. 
Dorsal  aspect  of  the  9th  tergite. 

69.  Hypopygium  of  Tipula  tjiboderuis. 

Lateral  aspect.    9pl^9ih  pleurite.    8$,  P^^^stemites;  81,  P<«=tergitee. 

70.  Hypopygium  of  Tipula  gedehicola. 
Dorsal  aspect  of  the  9th  tergite. 

71.  Hypopygium  of  Tipula  gedehicola. 

Lateral  aspect.    9pZ.»pleurite;  8b,  P^^^stemites;  81^  9<«tergite6. 

72.  Hypopygium  of  Tipula  gedehicola. 
Lateral  aspectof  the  pleural  appendages. 

aKKffi**— ProcN.M.vol.49--16 ^18 
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Venation  of  Javanese  Crane  Flies. 

For  explanation  of  plate  see  page  1 91 . 
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Antennal  and  Hypopygial  Structures  of  Javanese  Crane  Flies. 

For  explanation  of  plate  see  page  192. 
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Hypopygial  Structures  of  Javanese  Crane  Flies. 
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Hypopyoial  Structures  of  Javanese  Crane  Flies. 
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THE  PHILIPPINE  LAND  SHELLS  OF  THE  GENUS 
SCHISTOLOMA. 


By  Paul  Babtsoh, 

Curator,  Divition  of  Marine  TnvertehraUs,  United  States  National  MvMum. 


In  1902  Dr.  Wilhelm  Kobelt,  in  his  great  work  on  the  Cyclopho- 
ridae  *  substitutes  the  name  Schistohma  for  Coptockeilus  Gould,  which 
is  preoccupied  by  Coptochilua  Amyot  and  ServiUe,  1843,  a  genus  of 
Hemiptera. 

Dr.  Augustus  A.  Gould  described  the  genus  CopiocJieiltis '  in  1862, 
defining  it  as  follows: 

Shell  chrysallidiform,  acute,  normally  umbilicated,  chestnut  col- 
ored; aperture  almost  disjimct  from  the  spire;  peristome  more  or  less 
double,  with  the  internal  lamina  incised  posteriorly.  Operculum 
(C,  aUum)  corneous,  multispiral,  circular,  and  flat.  Type:  C.  aUum 
Sowerby. 

There  is  a  character  in  the  operculum  which  Gould  and  Kobelt 
seem  to  hare  overlooked,  namely,  that  the  spirals  of  the  multispiral 
operculum  are  fused  only  in  the  very  center,  the  broad,  expanded, 
exceedingly  thin  edges  being  free  and  simply  tightly  appressed  to 
each  other.    See  figures  5,  6,  and  7  on  plate  51. 

The  Philippine  shells  group  themselves  readily  imder  two  divisions, 
which  we  may  designate  as  subgenera,  with  the  following  characters: 

Shell  with  a  nanow  alit  (breathing  pore)  near  the  junction  of  the  inner  lip  and  the 

parietal  wall Schistoloma,  bb. 

Shell  without  a  elit  in  the  peristome EoloUma^  new  subgenus. 

The  subgenus  Sckistoloma  is  apparently  confined  to  part  of  the 
central  islands  of  the  Philippines.  It  extends  from  Mindoro  and  the 
two  little  islands,  Ilin  and  Semerara  to  the  south  of  this,  eastward  to 
Tablas,  Romblon,  and  Sibuyan,  while  to  the  south,  after  apparently 
jumping  over  Panay  and  Guimaras,  it  again  occurs  on  Negros. 

The  members  of  the  subgenus  arrange  themselves  into  two  groups. 
The  one  possessing  a  large  aperture  and  a  broadly  flaring,  more  or  less 

1  Das  Tieneidi,  K0n%.  Preoss.  Akad.  WJbs.  Berlin,  vol.  16,  p.  278. 
>  Proe.  Bost.  Boo.  Nat.  Hist.,  yoI.  8,  p.  382, 1863. 

Proceedings  U.  d.  National  Museum,  Vol.  49-No.  2104. 
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twisted  peristome^  extends  over  northern  Mindoro>  Somblon,  Sibu- 
yan,  and  Negros,  while  the  other,  which  has  a  smaller,  more  circular 
aperture,  with  flatly  expanded  and  much  thickened  peristome,  is 
restricted  to  southern  Mindoro,  Bin,  Semerara,  and  Tablas  Islands. 
These  two  groups  may  be  considered  as  species — the  first,  Sckistoloma 
{ScMstohma)  aUa  Sowerby,  and  the  other  Schisiolma  (Schistolma) 
mcgregori  Bartsch. 

While  the  members  of  these  two  species  present  characters  on  the 
various  islands  that  distinguish  them  from  those  of  other  islands, 
these  characters  represent  degrees  of  modification  rather  than  kind, 
and  it  is  possible  in  some  instances  to  find  some  specimens  on  different 
islands  which  appear  absolutely  identical,  in  spite  of  the  fact  that  the 
average  of  any  one  set  of  characters,  or  all  the  characters,  of  a  large 
series  of  specimens  will  give  different  nodes  when  the  material  from 
different  islands  is  compared.  This  expression  of  different  averages 
in  the  various  island  races  demands  some  recognition,  and  I  believe 
that  this  is  best  met  by  the  use  of  trinomial  names. 

It  is  interesting  to  note  that  two  of  the  islarids  harbor  two  forms. 
Mindoro  has  on  its  northeastern  coast  ScMstohma  dUa  mindoroensis 
and  ScMstohma  mcgregori  webli  on  the  south  end,  while  Bomblon  has 
a  large  race  of  ScMstohma  aUa  rombhnensis  and  ScMstohma  alia 
jpygmaea,  a  dwarf  race.  These  may  be  geographically  separated,  but 
no  definite  locaUty  beyond  *'Romblon''  appears  on  the  label  with  the 
specimens. 

It  is  equally  interesting  to  find  that  in  one  instance  inhabitants  of 
two  islands  are  so  closely  aUied  that  they  may  be  considered  identical. 
These  are  ScMstohma  mcgregori  webbi,  which  occurs  on  southern  Min- 
doro, and  on  the  little  island  of  Ilin,  which  is  separated  from  Mindoro 
by  a  narrow  strait. 

The  subgenus  Hohhma  seems  confined  to  the  Calamianes  group, 
and  there,  as  far  as  known,  to  the  islands  of  Busuanga  and  Coron. 

Key  to  the  Species  and  SiTBSPiBCiES  of  Schistoloha.. 

Lip  with  slit  (Schistoloma  s.  s.). 
Aperture  large  with  the  peristome  broadly  flaring  and  irregularly  reflected. 

Inner  peristome  very  thick alta. 

'    Inner  peristome  not  thick. 

Inner  peristome  flowing  over  and  fusing  with  the  outer  peristome. 
Shell  large,  altitude  more  than  22.5  mm. 

Keflected  Up  chocolate  brown mindoroerms. 

Beflected  lip  not  chocolate  brown. 
Keflected  lip  flesh-Krolored  to  pale  brown. 

Average  altitude  24.95  mm.,  diameter  11.31  mm romblonermt. 

Average  altitude  23.05  mm.,  diameter  10.91  mm sibtiyanensis. 

Shell  small,  altitude  leas  than  20  mm pygmaea 
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Lip  with  slit— Continued. 
Apertme  smaller,  with  the  peiifltome  flatly  expanded. 

Peristome  chocolate  brown tablasensis. 

Peristome  not  chocolate  brown. 
Peristome  flesh-colored  to  pale  brown. 

Shell  small,  average  diameter  9.37  mm mogregori. 

Shell  larger,  average  diameter  10.46  mm wehhi, 

lip  without  slit  (Hololoma). 

Average  altitude  28.4  mm corontnsU. 

Average  altitude  25.7  mm qyadrasi, 

SCmSTOlOMA  (SCmSTOlOMA)  ALTA  SowvUy. 

CydosUima  aitum  Sowbbbt,  Proc.  Zool.  Soc.  London,  p.  84, 1842. 
Megalonuutoma  altum  PnnsR,  Zeitschr.  f.  Mai.,  p.  109, 1847. 
Coptoeheihu  aUwn  Gould,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  p.  282,  1862. 
CoptoehUus  alium,  var.  protraeta  Kobsi/f  and  Mollsndorvp,  Nachrbl.  Deut. 

Malak.    Ges.,  vol.  29,  p.  141, 1897  {rumen  nudum), 
8ehi$toloma  (Utun  Kobblt,  Daa  Tierreich,  vol.  16,  p.  278, 1902. 

Shell  elongate  conic,  chocolate  brown,  with  the  peristome  ranging 
from  brown  to  flesh-colored.  Nuclear  whorls  a  little  more  than  two, 
smooth,  well  romided,  polished,  separated  by  a  well-impressed  su- 
ture. Postnucleap  whorls  well  rounded,  marked  by  decidedly  retrac- 
tave  and  strongly  developed,  closely  spaced  lines  of  growth.  Ilie  spiral 
sculpture  is  variable,  ranging  from  a  few,  irregularly  scattered,  incised 
lines  to  closely  spaced,  fine,  spiral  striations,  which  may  cover  the  entire 
surface.  Sutures  somewhat  constricted.  Periphery  of  the  last  whorl 
well  rounded.  Base  well  rounded,  narrowly  umbiUcated;  a  bounding 
fasciole  to  the  umbilicus  may  be  present  or  absent.  Aperture  large, 
irregularly  oval;  peristome  complete,  decidedly  expanded,  the  flaring 
edge  being  irregularly  curved,  tibat  is,  not  in  one  plane.  There  is  an 
inner  lip  which  may  flow  over  and  fuse  with  the  outer  lip  anteriorly, 
being  more  distinct  on  the  parietal  side;  this  inner  lip  bears  a  notch 
at  the  junction  of  the  columella  and  the  parietal  wall;  parietal  lip 
adnate  to  the  body  whorl. 

The  species  breaks  up  into  five  subspecies,  which  are  characterized 
chiefly  by  the  measiurements  and  coloration  noted  below. 

SCmSTOLOMA  (SCmSTOLOMA)  ALTA  ALTA  Soweiby. 

Plate  51,  figs.  9  and  11. 

Cydo9t€ma  aUvan  Sowbbbt,  Proc.  Zool.  Soc.  London,  p.  84, 1842. 
MegakmuuUyma  altum  Pfxffbb,  Zeitschr.  f.  Mai.,  p.  109,  1847. 
Coptodieilua  aUum  Gould,  Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  p.  282,  1862. 
Schistoloma  altum  EoBBiyr,  Das  Tierreich,  vol.  16,  p.  278,  1902. 

In  this  subspecies,  which  comes  from  the  Island  of  Negros,  the  peri- 
stome is  very  thick.  The  lip  is  usually  flesh-colored,  though  at  times 
pale  brown. 
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The  eighteen  specimens  which  we  have  seen  give  the  following 
measurements: 

Cat.  No.  104757,  U.S.N.M. ;  altitude,  26.5  mm. ;  diameter,  11.2  mm.  Neg;ro6.  (Figured). 
Cat.  No.  104757,  U.S.N.M. ;  altitude,  25.0  mm. ;  diameter,  11.0  mm.  Negroe. 
Cat.  No.  184576,  U.S.N.M. ;  altitude,  25.8  mm. ;  diameter,  11.0  mm.     Negroe. 
Cat.  No.  184756, U.S.N.M.;  altitude,  23.7  mm.;  diameter,  11.0  mm.     Negroe. 
Cat.  No.  20158,  U.S.N.M. ;  altitude,  24.0  mm. ;  diameter,  11.0  mm.     Negros. 
Webb  Collection;  altitude,  27.8  mm.;  diameter,  12.6  mm.    Bay  of  Gala  Gala,  Negroe. 
Webb  Collection;  altitude,  25.5  mm.;  diameter,  11.2  mm. 
Webb  Collection;  altitude,  25.0 mm. ;    diameter,  11.6  mm. 
Webb  Collection;  altitude,  27.4  mm.;  diameter,  12.5  mm. 
Webb  Collection;  altitude,  25.5  mm.;  diameter,  12.6  mm. 
Webb  Collection;  altitude,  25.3  mm.;  diameter,  12.0  mm. 
Webb  Collection;  altitude,  26.5  mm.;  diameter,  12.5  mm. 
Webb  Collection;  altitude,  26.5  mm.;  diameter,  11.9  mm. 
Webb  Collection;  altitude,  24.5  mm.;  diameter,  12.0  mm. 
Webb  Collection;  altitude,  28.2  mm.;  diameter,  12.6  mm. 
Webb  Collection;  altitude,  26.5  mm.;  diameter,  12.4  mm. 
Webb  Collection;  altitude,  27.7  mm.;  diameter,  11.7  mm. 
Webb  Collection;  altitude,  27.8  mm;  diameter,  11.7  mm. 
Average,  altitude,  26.07  mm.;  diameter,  11.81  mm. 
Greatest,  altitude,  28.2  mm.;  diameter,  12.6  mm. 
Least,  altitude,  23.7  mm.;  diameter,  11.0  mm. 


Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negroe. 
Bay  of  GalaCala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  Negros. 
Bay  of  Gala  Gala,  N^;ro8. 
Bay  of  Gala  Cala^  Negros. 
Negros. 


SCmSTOLOMA  (SCmSTOLOMA)  ALTA  MINDOItOSirSIS.  new 
Plate  51,  figs.  1  and  3. 

In  this  subspecies,  which  comes  from  northeastern  Mindoro,  the 
peristome  is  always  chocolate  brown. 
The  seventeen  specimens  below  give  the  following  measurements: 


Cat.  No.  195736,  U.S.N.M.;  altitude,  25.4  mm. 

ured  type). 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.6  mm. 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.5  mm. 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.6  mm. 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.0  mm. 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.0  mm. 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.7  mm. 
Cat.  No.  196736,  U.S.N.M.;  altitude,  26.3  mm. 
Gat.  No.  195736,  U.S.N.M.;  altitude,  26.0  mm 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.4  mm 
Gat.  No.  195736,  U.S.N.M.;  altitude,  23.3  mm 
Cat.  No.  195736,  U.S.N.M.;  altitude,  24.4  mm. 
Gat.  No.  195736,  U.S.N.M.;  altitude,  23.5  mm 
Gat.  No.  195736,  U.S.N.M.;  altitude,  23.8  mm. 
Cat.  No. 267515,  U.S.N.M.;  altitude,  27.5 mm. 
Cat.  No.  257515,  U.S.N.M.;  altitude,  26.0  mm. 
Gat.  No.  267615,  U.S.N.M.;  altitude,  24.8  mm. 
Average,  altitude,  24.69  mm.;  diameter,  11.32 
Greatest,  altitude,  27.5  mm.;  diameter,  12.5 
Least,  altitude,  23.3  mm.;  diameter  11.0  mm. 


;  diameter,  11.8  mm.    Mindoro     (fig- 
diameter,  11.3  mm.    Mindoro. 

diameter,  11.5  mm.    Mindoro. 

diameter,  11.4  mm.    Mindoro. 

diameter,  11.4  mm.    Mindoro. 

diameter,  11.0  mm.    Mindoro. 

diameter,  11.0  mm.    Mindoro. 

diameter,  11.8  mm.    Mindoro. 

diameter,  11.1  mm.    Mindoro. 

diameter,  11.4  mm.    Mindoro. 

diameter,  11.3  mm.    Mindoro. 

diameter,  11.2  mm.    Mindoro. 

diameter,  11.0  mm.    Mindoro. 

diameter,  11.1  mm.    Mindoro. 
diameter,  12.5  mm.  Colapan,  Mindoro. 
diameter,  11.1  mm.  Colapan,  Mindoro. 

diameter,  11.0mm.  Colapan,  Mindoro. 
mm. 
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SCmSTOLOMA  (SCBISTOLOMA)  ALTA  AOMBLOHBNSIS,  new  ntbipMiM. 

In  this  subspecies,  which  comes  from  Romblon  Island,  the  lip  is 
flesh-colored  to  pale  brown.    The  shell  itself  has  a  greenish  tinge. 

The  six  specimens  which  we  have  seen  give  the  following  measure- 
ments: 

Cat.  No.  296609,  U.S.N.M.;  altitude,  24.9  mm.;  diameter,  11.1  mm.    Romblon. 

Webb  collection;  altitude,  25.2  mm.;  diameter,  11.1  mm.  Romblon. 

Webb  collection;  altitude,  24.5  mm.;  diameter,  11.1  mm.  Romblon. 

Webb  collection;  altitude,  26.6  mm.;  diameter,  12.6  mm.  Romblon. 

Webb  coUection;-  altitude,  26.0  mm.;  diameter,  11.7  mm.  Romblon. 

Webb  collection;  altitude,  22.5  mm.;  diameter,  10.3  mm.  Romblon. 
Average,  altitude,  24.95  mm.;  diameter,  11.31  mm. 
Greatest,  altitude,  26.6  mm.;  diameter,  12.6  mm. 
Least,  altitude,  22.5  mm.;  diameter,  10.3  nun. 

SCmSTOLOMA  (SCmSTOLOMA)  ALTA  SDlTTAllXirSIS,  new  ntbipMiM. 

In  this  subspecies,  which  comes  from  Sibuyan  Island,  the  lip  varies 
from  dark  chocolate  brown  to  flesh-colored.  The  shell  itself,  in  perfect 
condition,  has  a  greenish  tinge,  while  in  the  worn  specimens  the  usual 
chestnut  color  prevails. 

This  may  be  what  von  Mdllendorff  listed  as  Coptochilus  aUum 
yrotraeta,  a  nomen  nudum. 

Thirty  specimens  of  this  subspecies  measure: 

Gat.  No.  130873,  U.S.N.M.;  altitude,  23.7  mm.;  diameter,  11.3  mm. 
Oat.  No.  130873,  U.S.N.M.;  altitude,  25.5  mm.;  diameter,  11.5  mm. 
Oat.  No.  130673,  TJ.S.N.M.;  altitude,  25.4  mm.;  diameter,  11.2  mm. 
Oat.  No.  130673,  n.S.N.M.;  altitude,  25.5  mm.;  diameter,  10.5  mm. 
Gat.  No.  184581,  TJ.S.N.M. ;  altitude,  24.3  mm.;  diameter,  10.6  mm. 
Oat.  No.  184581,  TJ.S.N.M.;  altitude,  25.5  mm.;  diameter,  11.2  mm. 
Gat.  No.  296613,  TJ.S.N.M.;  altitude,  24.2  mm.;  diameter,  10.6  mm. 
Oat.  No.  296613,  TJ.S.N.M.;  altitude,  23.7  mm.;  diameter,  11.1  mm. 
Gat.  No.  296612,  TJ.S.N.M.;  altitude,  24.0  mm.;  diameter,  10.4  mm. 

Sibuyan. 
Cat.  No.  296612,  U.8.N.M, 

Sibuyan. 
Cat.  No.  296612,  U.S.N.M. 

Sibuyan. 
Cat.  No.  296612,  U.S.N.M. 

Sibuyan. 
Webb  coUection,  1689;  altitude,  25.0  nmi.;  diameter,  11.2  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  25.9  mm.;  diameter,  11.1  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  24.0  mm.;  diameter,  11.0  mm.  Sibuyan. 
.  Webb  collection,  1689;  altitude,  23.6  mm.;  diameter,  11.2  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  23.2  nmi.;  diameter,  11.0  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  22.7  mm.;  diameter,  11.0  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  24.1  mm.;  diameter,  11.4  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  24.0  mm.;  diameter,  11.7  mm.  Sibuyan. 
Webb  collection,  1689;  altitude,  23.6  mm.;  diameter,  11.3  mm.    Sibuyan* 


Sibuyan. 
Sibuyan. 
Sibuyan. 
Sibuyan. 
Sibuyan. 
Sibuyan. 
Sibuyan. 
Sibuyan. 
San  Fernando, 


altitude,  24.8  mm.;  diameter,  12.3  mm.  San  Fernando, 
altitude,  26.9  mm.;  diameter,  11.4  mm.  San  Fernando, 
altitude,  23.5  mm.;  diameter,  11.6  mm.    San  Fernando, 
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Webb  collection,  1689: 
Webb  collection,  1689 
Webb  collection,  1689 
Webb  collection,  1689 
Webb  collection,  1689 
Webb  coUection,  1689 
Webb  collection,  1689 
Webb  collection,  1689 
Webb  collection,  1689 
Average,  altitude,  23 
Greatest,  altitude,  26 


altitude,  22.7  mm.;  diameter,  11.4  mm.  Sibuyan. 

altitude,  24.0  mm.;  diameter,  10.6  mm.  Sibuyan. 

altitude,  25.6  mm.;  diamet^,  12.0  mm.  Sibuyan. 

altitude,  25.&mm.;  diameter,  12.0  mm.  Sibuyan. 

altitude,  23.5  mm.;  diameter,  11.7  mm.  Sibuyan. 

altitude,  24.5  mm.;  diameter,  11.3  mm.  Sibuyan. 

altitude,  24.0  mm.;  diameter,  10.5  mm.  Sibuyan. 

altitude,  21.7  mm.;  diameter,  10.4  mm.  Sibuyan. 

altitude,  21.9  mm.;  diameter,  10.8  mm.  Sibuyan. 
,05  mm.;  diameter,  10.91  mm. 
9  mm.;  diameter,  12.3  mm. 


Least,  altitude,  22.1  mm.;  diameter,  10.2  mm. 

SCmSTOLOMA  (SCmSTOLOMA)  ALTA  PTOMAXA,  ] 

This  subspecies,  of  whioh  we  Iiave  only  a  single  specimen,  the  type 
(Cat.  No.  296608,  U.S.N.M.),  comes  from  the  Island  of  Romblon. 
It  has  a  brown  lip  and  is  much  smaller  than  any  of  the  other  subspecies 
so  far  noted,  the  measurements  being:  alt.  19.5  nun.;  diam.  9  mm. 

SCmSTOLOMA  (SCmSTOLOMA)  McORBOORI  Baitocli. 

Coptocheilus  mcgregori  Bastsoh,  Proc.  U.  S.  Nat.  Mus.,  vol.  37,  pp.  298-299, 
pi.  29,  fig.  15, 1909. 

Shell  elongate  conic,  chocolate  brown,  with  the  peristome  ranging 
from  flesh-colored  to  dark  brown.  Nuclear  whorls  a  little  more  than 
two,  well  rounded,  apparently  smooth,  scarcely  differentiated  from 
the  succeeding  turns;  postnuclear  whorls  somewhat  inflated,  well 
rounded,  marked  by  decidedly  retractive,  rather  strong,  closely 
spaced  lines  of  growth  and  irregularly  distributed,  fine,  spiral  striations 
which  are  quite  variable  in  strength.  Sutures  constricted;  periphery 
of  the  last  whorl  rounded;  base  narrowly  umbilicated,  with  or  without 
a  slender  fasdole.  Aperture  almost  circular,  with  a  strong  double 
peristome  which  is  strongly  reflected,  very  regular,  and  in  one  plane. 
The  outer  peristome  is  adnate  to  the  base;  the  inner  peristome  bears 
a  strong  notch  at  the  junction  of  the  coliunella  and  parietal  walL 

This  species  breaks  up  into  three  subspecies,  as  follows: 

SCmSTOLOMA  (SCmSTOLOlCA)  McORBOORI  McGXtBOORI  Baitocli. 

Plate  51,  figs.  2  and  4. 

Coptocheilus  mcgregori  Babtsch,  Proc.  U.  S.  Nat.  Mua.,  vol.  37,  pp.  298-299, 
pi.  29,  fig.  15, 1909. 

In  this  subspecies,  which  comes  from  Semarara  Island,  the  peris- 
tome varies  from  flesh-colored  to  light  brown. 
Twenty-five  specimens  yield  the  following  measurements: 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.5  mm.;  diameter,  9.5  mm.    Semerara  Id. 
Cat.  No.  205181,  U.S.N.M.;  altitude,  19.5  mm.;  diameter,  9.0  mm.    Semeraia  Id.  . 
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Cat.  No.  206181,  U.S.N.M.;  altitude,  20.0  mm.;  diameter,  9.2  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  21.3  mm.;  diameter,  9.4  mm.  Semerara  Id 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.5  mm.;  diameter,  9.5  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.6  mm.;  diameter,  9.2  imn.  Semerara  Id. 

Cat.  No.  205181,  U.S.N. M.;  altitude,  20.7  mm.;  diameter,  9.5  imn.  Semerara  Id. 

Gat.  No.  205181,  U.S.N.M.;  altitude,  20.0  mm.;  diameter,  9.4  mm.  Semerara  Id. 

Cat.  No.  205181,  n.S.N.M.;  altitude,  20.0  mm.;  diameter,  9.1  mm.  Semerara  Id. 

Gat.  No.  205181,  U.S.N.M.;  altitude,  20.9  mm.;  diameter,  9.3  mm.  Semerara  Id. 

Oat.  No.  205181,  U.S.N.M.;  altitude,  20.7  mm.;  diameter,  9.1  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  19.0  mm.;  diameter,  9.4  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.5  mm.;  diameter,  9.4  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.0  mm.;  diameter,  9.6  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N  Jd.;  altitude,  20.4  mm.;  diameter,  9.4  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.3  mm.;  diameter,  9.3  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  19.5  mm.;  diameter,  9.0  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  21.4  mm.;  diameter,  9.2  mm.  Semerara  Id. 

Oat.  No.  205181,  U.S.N.M.;  altitude,  20.6  mm.;  diameter,  9.5  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.2  mm.;  diameter,  9.3  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.6  mm.;  diameter,  9.9  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.2  mm.;  diameter,  9.2  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  21.0  mm.;  diameter,  9.0  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.8  mm.;  diameter,  9.9  mm.  Semerara  Id. 

Cat.  No.  205181,  U.S.N.M.;  altitude,  20.9  mm.;  diameter,  9.1  mm.  Semerara  Id. 

Average,  altitude,  20.40  mm.;  diameter,  9.37  mm. 

Greatest,  altitude,  21.4  mm.;  diameter,  9.9  mm. 

Least,  altitude,  19.0  mm.;  diameter,  9.0  mjn. 


SCmSTOLOMA  (SCmSTOLOMA)  MeORSGORI  TABLASBNSIS,  new  tubspeciM. 

In  this  subspecies,  which  comes  from  Tables  Island,  the  reflected 
lip  is  chocolate  brown. 

The  seventeen  specimens  examined  give  the  following  measure- 
ments: 

Cat.  No.  195733,  U.S.N.M.;  altitude, 23.2 mm.;  diameter,  10.6 mm.  Tabla8ld.(type) 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.0  mm.;  diameter,  10.3  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.8  imn.;  diameter,  10.2  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  23.2  mm.;  diameter,  10.9  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  23.7  mm.;  diameter,  10.5  nmi.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  23.7  imn.;  diameter,  10.4  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.0  mm.;  diameter,  10.3  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.8  mm.;  diameter,  10.3  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  23.9  mm.;  diameter,  10.5  imn.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.3  mm.;  diameter,  10.5  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.0  mm.;  diameter,  10.2  mm.  Tablas  Id. 
Cat.  No.  195733,  U.S.N.M.;  altitude,  22.1  mm.;  diameter,  10.2  mm.  Tablas  Id. 
Webb  collection,  altitude,  23.0  mm.;  diameter,  10.6  mm.  Badagoz,  Tablas  Id. 
Webb  collection,  altitude,  23.0  mm.;  diameter,  10.6  mm.  Badagoz,  Tablas  Id. 
Webb  collection,  altitude,  22.3  mm.;  diameter,  10.8  mm.  Badagoz,  Tablas  Id. 
Webb  collection,  altitude,  23.0  mm.;  diameter,  10.6  mm.  Badagoz,  Tablas  Id. 
Webb  collection,  altitude,  22.2  mm.;  diameter,  10.1  mm.  Badagoz,  Tablas  Id. 
Average,  altitude,  22.77  mm.;  diameter,  10.44  mm. 
Greatest,  altitude,  23.7  mm.;  diameter,  10.9  mm. 
Least,  altitude,  22.0  mm.;  diameter,  10.1  mm. 
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SCHISTOLOMA  (SCHISTOLOMA)  MeOXtBOORI  WEBBI,  new  i 

In  this  subspecies,  which  comes  from  southern  Mindoro  and  Sin 
Island,  the  peristome  varies  from  flesh-colored  to  light  brown. 

Fifteen  specimens  from  Mindoro  give  the  following  measurements: 

Gat.  No.  296610,  U.S.N.M.;  altitude,  23.8  mm.;  diameter,  11.8  mm.    Caguray,  Min- 
doro, (type). 
Fhil.  Bur.  Science  No.  37,  altitude,  24.0  mm.;  diameter,  10 


diameter,  10.3  mm. 
diameter,  10.2  mm. 
diameter,  10.1  mm. 
diameter,  10.1  mm. 
diameter,  10.1  mm. 
diameter,  11.0  mm. 
diameter,  10.2  mm. 
diameter,  11.1  mm. 
diameter,  10.5  mm. 
diameter,  10.4  mm. 
diameter,  10.1  mm. 
diameter,  10.3  mm. 
diameter,  10.3  mm. 


Webb  collection,  altitude,  23.3  mm. 

Webb  collection,  altitude,  21.1  mm. 

Webb  collection,  altitude,  21.8  mm. 

Webb  collection,  altitude,  22.5  mm. 

Webb  collection,  altitude,  21.2  mm. 

Webb  collection,  altitude,  23.0  nmi. 

Webb  collection,  altitude,  22.5  mm. 

Webb  collection,  altitude,  22.8  mm. 

Webb  collection,  altitude,  23.0  mm. 

Webb  collection,  altitude,  22.5  mm. 

Webb  collection,  altitude,  21.5  mm. 

Webb  collection,  altitude,  25.0  mm. 

Webb  collection,  altitude,  22.3  mm. 

Average,  altitude,  22.68  nmi.;  diameter,  10.46  mm. 

Greatest,  altitude,  25.0  mm.;  diameter,  11.8  mm. 

Least,  altitude,  21.1  mm.;  diameter,  10.1  mm. 

Nineteen  specimens  from  Ilin  Island  yield  the  following  measure- 
ments: 


4  mm.  Caguray,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mansalay  Bay,  Mindoro. 
Mangarin,  Mindoro. 
Mangarin,  Mindoro. 


CJat.  No.  195734,  U.S.N.M.;  altitude. 
Cat.  No.  195734,  U.S.N.M.;  altitude, 
Webb  collection,  altitude,  23.5  nmi. 
Webb  collection,  altitude,  23.0  mm. 
Webb  collection,  altitude,  24.4  mm. 
Webb  Collection,  altitude,  24.0  nmi. 
Webb  collection,  altitude,  24.0  mm. 
Webb  collection,  altitude,  23.9  mm. 
Webb  collection,  altitude,  24.0  mm. 
Webb  collection,  altitude,  24.0  mm. 
Webb  collection,  altitude,  24.1  nmi. 
Webb  collection,  altitude,  23.3  mm. 
Webb  collection,  altitude,  24.9  mm. 
Webb  collection,  altitude,  21.9  mm. 
Webb  collection,  altitude,  23.0  mm. 
Webb  collection,  altitude,  22.0  mm. 
Webb  collection,  altitude,  22.3  mm. 
Webb  collection,  altitude,  22.3  mm. 
Webb  collection,  altitude,  22.0  mm. 
Average,  altitude,  23.47  mm 
Greatest,  altitude,  25.4  mm.; 


Least,  altitude,  21.9  mm.;  diameter,  10.0  mm. 


25.4  mm.;  diameter,  11.0  mm. 

24.0  mm.;    diameter,  10.3  mm. 

diameter,  11.0  mm.  Ilin  Id. 

diameter,  11.3  mm.  Ilin  Id. 

diameter,  11.2  nmi.  Ilin  Id. 

diameter,  10.3  mm.  Ilin  Id. 

diameter,  10.3  mm.  Ilin  Id. 

diameter,  10.1  mm.  Ilin  Id. 

diameter,  10.9  mm.  Ilin  Id. 

diameter,  10.1  mm.  Ilin  Id. 

diameter,  10.1  mm.  Ilin  Id. 

diameter,  10.3  mm.  Ilin  Id. 

diameter,  10.8  mm.  Ilin  Id. 

diameter,  10.4  mm.  Ilin  Id. 

diameter,  10.0  mm.  Ilin  Id. 

diameter,  10.0  mm.  Ilin  Id. 

diameter,  10.0  mm.  Ilin  Id. 

diameter,  10.2  mm.  Ilin  Id. 

diameter,  10.2  mm.  Ilin  Id. 
diameter,  10.45  mm. 
diameter,  11.3  mm. 


ninld. 
Ilin  Id. 
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SCmSTOLOMA  (HOIGLOMA)  QUADSASI  Hidalpi. 

Meffdlomaitama  quadraH  Hidaloo,  Joum.  Conchyl.,  vol.  37,  p.  305,  pi.  15,  fig.  5, 

1889. 
CoplocheQus  quadnui  Eobxlt  and  M^llendorff,  Nachrbl.  Deut.  Malak.  Gos., 

vol.  29,  p.  141, 1897. 
CbptoeftatM  ^tiodb^oM  MdixsNDOBFF,  Abh.  Ges.  G5rlitz,  vol.  22,  p.  186, 1898. 
CoptocMlus  guadroii  rhodockUut  MdLLENDOBFr,  Abh.  Ges.  G6rlitz,  vol.  22,  p.  186, 

1898  {runmen  nudum), 
SdtigtoloTna  qiuutran  Das  Tierreich,  vol.  16,  p.  280, 1902. 

Shell  stout^  subcylindric,  rapidly  tapering  at  the  summit,  chestnut 
brown.  Nuclear  whork  not  differentiated  from  the  postnuclear 
tomsy  apparently  very  finely  pitted.  This  pitting,  however,  may  be 
due  to  erosion.  Postnuclear  whorls  somewhat  inflated,  well  roimded, 
appressed  at  the  sununit,  marked  by  very  fine,  slightly  retractive, 
closely  spaced  lines  of  growth  and  exceedingly  fine,  irregularly  dis- 
tributed, spiral  striations.  Sutures  slightly  impressed;  periphery  of 
the  last  whorl  well  rounded;  base  moderately  long,  narrowly  umbili- 
cated,  bearing  on  its  middle  a  strong,  raised  spiral  cord.  Aperture 
subcircular;  peristome  reflected,  thick,  white,  adnate  to  the  base 
posteriorly. 

This  species  has  been  reported  so  far  only  from  two  islands,  both 
belonging  to  the  Calamianes  group.  They  are  Busuanga  and  Coron. 
There  is  a  difference  in  the  size  of  the  specimens  occurring  on  these 
two  islands,  so  they  may  be  considered  as  two  distinct  subspecies. 

SCmSTOLOMA  (HOLOLOMA)  QUADSASI  QITADSASI  HldalfA. 

Plate  61,  figs.  8  and  10. 

Megalomastoma  quadran  HmALGO,  Joum.  Oonchyl.,  vol.  37,  p.  305,  pi.  15,  fig.  5, 

1889. 
Capto<^ieilu8  guadran  Eobelt  and  M5lleni>obff,  Nachrbl.  Deut.  Malak.  Ges., 

vol.  29,  p.  141, 1897. 
CoptoehUns  quadragi  Mollbndobvf,  Abh.  Gea.  G<irlitz,  vol.  22,  p.  186,  1898. 
Sckistoloma  quadrasi  Daa  Tierreich,  vol.  16,  p.  280, 1902. 

We  have  seen  125  specimens  from  Busuanga.    Twenty-five  of  these, 
taken  at  random,  give  the  following  measurements: 
Cat.  No.  184579,  U.S.N .M.;  altitude,  26.1  mm.;  diameter,  13  mm.    Busuanga  Id. 

(figured). 
Gat.  No.  184579,  U.S.N .M.;  altitude,  25.5  mm.;  diameter,  12.5  mm.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N .M.;  altitude,  24.6  mm.;  diameter,  11.3  nun.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N.M.;  altitude,  26.8  mm.;  diameter,  13.4  mm.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N .M.;  altitude,  27.4  mm.;  diameter,  12.9  mm.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N.M.;  altitude,  26.0  mm.;  diameter,  12.4  mm.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N.M.;  altitude,  26.0  mm.;  diameter,  12.8  mm.    Busuanga  Id. 
Cat.  No.  195735,  U.S.N.M.;  altitude,  26.3  mm.;  diameter,  18.0  mm.    Busuanga  Id. 
Webb  collection;  altitude,  25.4  mm.;  diameter,  12.7  mm.    Busuanga  Id. 
Webb  coUectbn;  altitude,  27.2  mm. ;  diameter,  12.5  mm.    Busuanga  Id. 
Webb  collection;  altitude,  26.0  mm.;  diameter,  13.0  mm.    Busuanga  Id. 
Webb  collection;  altitude,  26.0  mm.;  diameter,  12.5  mm.    Busuanga  Id. 


Digitized  by  VjOOQIC 


204 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


YOU  48. 


Webb  collection;  altitude,  25.5  mm. 

Webb  collection;  altitude,  25.0  mm. 

Webb  collection;  altitude,  26.2  mm. 

Webb  collection;  altitude,  27.0  mm. 

Webb  collection;  altitude,  24.7  mm. 

Webb  collection;  altitude,  25.0  mm. 

Webb  collection;  altitude,  26.0  mm. 

Webb  collection;  altitude,  25.7  mm. 

Webb  collection;  altitude,  25.3  mm. 

Webb  collection;  altitude,  25.3  mm. 

Webb  collection;  altitude,  25.3  mm. 

Webb  collection;  altitude,  26.0  mm. 

Webb  collection;  altitude,  24.5  mm. 

Average,  altitude,  25.71  mm.;  diameter,  13.04  mm 

Greatest,  altitude,  27.4  mm.;  diameter,  13.4  mm. 

Least,  altitude,  24.5  mm.;  cUameter,  11.3  mm. 

SCmSTOLOMA  (HOLOLOMA)  QUADRASI  COXtONBNSIS.  mw  snlMpecias. 

This  subspecies  is  uniformly  larger  than  quadrasi.    We  have  seen 
thirteen  specimens  from  the  Island  of  Ooron,  which  give  the  follow- 
ing measurements.    This  is  probably  what  was  listed  as  GoptochUus 
guadrasi  rhodochUus  by  von  Mdllendorff,  which  is  a  nomen  nudum,^ 
Cat.  No. 296611,  U.S.N.M.;  altitude, 28.4 mm.;  diameter,  14.0mm.    Coron  Id.  (type). 


diameter,  12.5  mm. 
diameter,  12.5  mm. 
diameter,  1^.5  mm. 
diameter,  13.0  mm. 
diameter,  12.7  mm. 
diameter,  13.0  mm. 
diameter,  13.1  mm. 
diameter,  12.6  mm. 
diameter,  13.0  mm. 
diameter,  12.6  mm. 
diameter,  12.4  mm. 
diameter,  13.0  mm. 
diameter,  12.1  mm. 


Busuangald. 
BusuaDgald. 
Busuanga  Id. 
Busuangald. 
Busuanga  Id. 
Busuangald. 
Busuangald. 
Busuangald. 
Busuangald. 
Busuanga  Id. 
Busuangald. 
Busuanga  Id. 
Busuangald. 


Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 
Webb  collection 


diameter,  13.4  mm. 
diameter,  13.3  mm. 
diameter,  13.0  mm. 
diameter,  13.8  mm. 
diameter,  14.0  mm. 
diameter,  13.2  mm. 
diameter,  14.3  mm. 
diameter,  14.5  mm. 
diameter,  13.3  mm. 
diameter,  13.0  nun. 
diameter,  13.2  mm. 
diameter,  13.3  nun. 


Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 
Coron  Id. 


altitude,  28.3  mm. 

altitude,  28.1  mm. 

altitude,  27.5  mm. 

altitude,  28.5  mm. 

altitude,  29.0  mm. 

altitude,  30.0  mm. 

altitude,  28.0  mm. 

altitude,  27.9  mm. 

altitude,  27.0mm. 

altitude,  27.1  nmi. 

altitude,  27.0  mm. 

altitude,  26.4  nun. 
Average,  altitude,  28.4  mm.;  diameter,  13.56  mm 
Greatest,  altitude,  30.0  mm.;  diameter,  14.5  nun. 
Least,  altitude,  26.4  mm.;  diameter,  13.0  mm. 

EXPLANATION  OF  PLATE  61. 

Fig.  1.  Schistohma  (SehutoUma)  alta  mindoroensis  Bartsch,  profile  (type). 

2.  SMitoloma  (Sckistoloma)  mcgregori  mcgregori  Bartach,  basal  view  (type). 

3.  Sckistolama  (SehMtoloma)  alta  mindoroensis  Bartsch,  basal  view  (type). 

4.  Sckistoloma  {SchistoUmva)  mcgregori  mcgregori  Bartsch,  profile  (type). 

5.  Operculum  of  Schistoloma,  inner  view.    The  light  area  represents  the  muscu- 

lar attachment;  the  central  ring,  the  fusing  of  the  various  laminae. 

6.  Same  as  above,  lateral  view,  to  show  the  arrangement  of  the  laminae. 

7.  Same  as  above,  exterior  view,  showing  the  edge  of  the  laat  lamina,  the  inner 

circle  indicating  the  fusing  points  of  all  the  laminae. 

8.  ScMstoloma  {Eololoma)  quadrasi  quadrasi  Hidalgo,  profile. 

9.  Sckistoloma  (Sckistoloma)  alta  alta  Sowerby,  basal  view. 

10.  Sckistoloma  (Eololoma)  quadrasi  quadrasi  Hidalgo,  basal  view. 

11.  Sckistoloma  (SckistoUma)  alta  alta  Sowerby,  profile. 


>  Abb.  Qm.  GMIrUts,  voL  22,  p.  186»  1896. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  HYMENOPTERA. 


By  S.  A.  RoHWEBi 

Of  the  Bureau  cf  Entomology,  United  8taie$  DepartmerU  of  AgricuUure, 


The  following  paper,  which  is  a  contribution  from  the  Branch 
of  Forest  Insects,  Bureau  of  Entomology,  contains  the  descriptions  of 
forty-seven  new  species  of  Hymenoptera,  and  notes  on  certain  other 
species  and  genera.  Many  of  the  species  are  of  economic  importance 
in  r^ard  to  the  forest  trees,  some  of  them  being  important  parasites, 
others  of  them,  defoliators.  In  the  preparation  of  these  descrip- 
tions the  Zeiss  binocular  microscope  was  used  with  the  magnification 
varying  from  27  to  35  diameters. 

The  types  of  all  the  new  species  are  in  the  United  States  National 
Museum. 

Fanuly  TENTHREDINIDAE. 

Genus  EMPHYTINA  Rohwer. 
SMFHXTIHA  VAADUZSBI,  new  ipedat. 

This  species  is  readily  differentiated  from  all  the  North  American 
species  by  being  entirely  black.  In  the  key  to  the  Nearctic  species  * 
this  will  fall  in  with  inc^matus  and  canadensiSf  but  the  black  legs, 
black  pronotimi,  and  black  mesepistemum  readily  separate  it  from 
those  species. 

Female. — ^Length  6.6  mm.  Apical  margin  of  the  dypeus  depressed, 
deeply,  subangulately  emarginate,  lobes  broad,  triangular  in  out- 
line; badal  portion  of  the  dypeus  convex;  supradypeal  area  strongly 
uniformly  convex;  supradypeal  foveae  deep,  not  sharply  differ- 
entiated from  the  ventral  production  of  the  antennal  foveae; 
middle  fovea  shallow,  circular  in  outline;  pentagonal  area  with 
sloping  walls  which  unite  on  the  postocellar  line;  postcdlar  furrow 
rather  well-defined;  postocellar  area  well  defined  laterally,  convex, 
indistinctly  parted  by  a  median  furrow,  shining,  about  twice  as  wide 
as  the  cephalcaudad  length;  postocellar  line  slightly  shorter  than  the 
ocdlocular  line;  antennae  short,  filiform;  flagellum  hairy,  first  joint 
distinctly  but  not  much  longer  than  the  second;  head  except  the 
postocellar  area  strongly  opaque,  with  fine  reticulations  on  a  granular 

1  Proo.  V.  S.  Nat.  Has.,  toI.  41, 1911,  p.  999. 
PROCEE0INQ3  U.  S.  NATIONAL  MuSEUM,  VOL.  49— NO.  2105. 
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surface;  prescutum  subopaque;  scutum  shining;  stigma  broader  at 
base,  gradually  tapering  at  apex;  transverse  radius  strongly  curved^ 
leaving  the  stigma  at  the  apex  and  joining  the  radius,  almost  inter- 
stitial with  the  third  transverse  cubitus;  third  (second)  cubital  cell 
longer  than  its  apical  width,  about  one  and  one-half  times  broader 
apically;  sheath  straight  above,  oblique  from  the  apex  to  near  the 
base  when  it  becomes  nearly  straight.  Black;  anterior  tibiae  in  front 
and  a  small  line  at  the  knees  of  the  intermediate  l^s  pale  piceous 
wings  hyaline,  iridescent,  venation  black. 

Lancaster,  New  York.  Described  from  one  female  collected  June 
2,  1912,  by  M.  C.  Van  Duzee,  for  whom  the  species  is  named. 

Type.— Cat.  No.  18378,  U.  S.  N.  M. 

Genus  DIMORPHOPTERYX  Ashmead. 

DIMORPHOPTBRTX  COLORADBlf SIS,  new  ipedat. 

This  species  is  more  closely  allied  to  DimorpTiopteryx  mdanognaihus 
than  any  other  described  species.  It  may  be  separated  from  melan 
nognaihus  by  the  yellow  labnmi,  more  sharply  angulate  emargina* 
tion  of  the  dypeus,  better  defined  ocellar  basin  and  the  more  robust 
sheath. 

Female. — ^Length,  8  mm.  Labrum  broadly  rounded;  dypeus  flat 
without  a  depressed  apical  edge,  apical  margin  with  a  deep,  broad 
V-shaped  emargination,  the  lobes  broad,  triangular,  in  outline  shaped 
as  the  shape  of  the  emargination;  supradypeal  foveae  elongate, 
deeply,  indistinctly  connected  with  the  antennal  foveae;  supra- 
dypeal area  small,  convex;  antennal  furrows  poorly  defined;  middle 
fovea  obsolete;  ocellar  basin  well  defined  above  but  with  the  walls 
obsolete  bdow;  postocellar  area  well  defined  laterally,  anterior 
margin  well  defined  by  the  postocellar  furrow,  narrowing  anteriorly; 
the  cephalo-caudad  length  subequal  with  the  posterior  width;  the 
posterior  margin  raised  into  two  elongate  transverse  tubercles; 
head  shining;  the  ocellar  and  antennal  areas  punctured;  posterior 
orbits  and  vertex  shining,  with  very  few  punctures;  prescutimi  and 
scutum  shining;  prescutum  anteriorly  with  a  few  large  punctiu'es; 
mesepistemum  dosely  punctato-reticulate  above;  stigma  broadly- 
rounded  bdow,  the  apical  margin  truncate;  transverse  radius  joining 
the  third  cubital  cell  slightly  beyond  the  middle;  tlurd  cubital  cell 
on  the  radius  subequal  with  the  first  and  second;  the  third  trans- 
verse radius  arched  inwardly;  sheath  robust,  slightly  concave  above, 
subtruncate  at  the  apex  then  broadly  oblique  to  the  subparallel 
basal  portion.  Black;  labrum,  spot  on  the  mandibles,  tegulae  and 
foiu:  anterior  legs,  stramineous;  antennae  beyond  the  third  joint  rufo- 
piceous;  second  to  fourth  inclusive  abdominal  s^ments,  the  poste- 
rior femora  and  tibiae  except  apices  rufous;  posterior  trochaijters 
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and  posterior  tarsi  •stramineous;  wings  yellowish  hyaline,  venation 
except  the  yellow  costa  black. 

El  Paso  County,  Colorado.  Described  from  one  female  collected 
June  14,  1914,  by  A.  B.  Champlain. 

Tj^.--Cat.  No.  18656,  U.S.NJ4. 

Genus  TENTHREDELLA  Roh-wer. 
TJWTUIUinWJiA  TOSIIKBI,  iMW  ipedat. 

This  species  is  related  to  TenthredeUa  mardax  (Konow)  but  may  be 
differentiated  from  that  species  by  the  yellow  angles  of  the  pronotum 
and  yellow  t^ulae.  From  TerUhredeUa  cyaruUa  (Eonow)  to  which  it 
is  probably  closest,  this  species  may  be  separated  by  the  color  of  the 
wings  and  different  vertex  which  can  not  be  said  to  be  "quadrato, 
medio-sub-carinato." 

FeTnale. — ^Length,  11.5  mm.  Anterior  margm  of  the  labrum  ob- 
tusely pointed;  dypeus  convex,  apical  margin  with  a  U-shaped 
emargination,  the  lobes  broad,  truncate;  supradypeal  area  depressed; 
supradypeal  foveae  obsolete;  antennal  foveae  well  defined  dorsally 
but  reduced  ventrally;  antennal  furrows  shallow  beyond  the  foveae; 
frontal  basin  deep,  well  defined,  the  bottom  glabrous,  the  walls  extend- 
ing dorsally  to  the  anterior  ocellus;  ocelli  in  an  equilateral  triangle; 
postocellar  area  well  defined  laterally,  wider  by  one-fourth  than  the 
cephal-caudad  length;  postocellar  furrow  obsolete;  head  subopaque, 
finely  granular,  the  median  area  around  the  basin  and  the  posto- 
cellar area  with  coarser  granulation;  antennae  long,  filiform,  third 
and  fourth  joints  subequal  in  length;  mesoscutum  and  prescutum 
granular,  opaque;  scutellum  strongly  convex,  granular  but  more 
closely  so  than  the  scutum;  scutellar  appendage  without  a  weU  defined 
longitudinal  carina;  mesepistemum  sculptured  like  the  scutum; 
stigma  narrow,  tapering;  third  cubital  cell  longer  than  the  first  two 
combined,  its  apical  width  as  great  as  two-thirds  its  length  on  the 
radius;  abdomen  finely  transversely  aciculate;  sheath  parallel-sided, 
narrow,  apex  subtnmcate.  Black,  abdomen  blue;  dypeus,  labrum, 
mandibles  except  teeth,  spot  bdow  the  eye,  posterior  angles  of  the 
pronotum  and  tegulae,  pale  stramineous;  l^s  stramineous;  apex  of 
the  four  anterior  femora,  the  four  anterior  tibiae  above,  apex  of  the 
posterior  femora  above,  the  four  anterior  tarsi,  the  posterior  tibiae 
and  their  tarsi,  black  wings  dusky  hyaline,  the  posterior  pair  paler; 
venation  black. 

Male. — ^Length,  9.5  mm.  Differs  from  the  female  only  in  having 
the  foiu*  anterior  femora  with  the  black  line  complete. 

Shillong,  Assam.  Described  from  one  female,  type,  and  one  male, 
allotype,  collected  September,  1903,  by  R.  E.  Turner,  for  whom  the 
species  is  named. 

Tyye.— Cat.  No.  18532,  U.S.N.M. 
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Genus  PACHYPROTASIS  Hartig. 

PACHTPROTASI8  BRUHJSTTU,  at 


Apparently  closest  to  Pachyprota^sis  aJboeinda  Cameron,  but  differs 
in  a  number  of  ways  from  Cameron's  description,  being  readily 
separated  by  the  black  apices  of  the  hind  femora.  From  Pdchypro^ 
tasis  violaceodorsata  to  which  it  shows  affinities  it  may  be  separated 
by  the  sides  and  venter  being  almost  entirely  black. 

Male. — ^Length  7  mm.  Anterior  margin  of  the  dypeus  shallowly, 
subsquarely  emarginate,  the  lobes  triangular,  obtusely  pointed; 
labrum  longer  than  the  clypeus,  truncate  at  the  apex;  supraclypeal 
fovea  deep,  punctiform;  supraclypeal  area  uniformly  convex,  rec- 
tangular in  outline;  median  fovea  pimctiform,  small;  a  small  crescent 
shaped  fovea  in  front  of  the  anterior  ocellus;  antennal  furrows  poorly 
defined;  ocelli  in  nearly  an  equilateral  triangle;  postocellar  area 
rectangular  in  outline,  twice  as  broad  as  the  cephal-caudad  length; 
lateral  margin  of  the  postocellar  area  decidedly  l)a.trad  of  the  posterior 
ocelli;  antennae  long,  slender,  flattened,  beneath  with  two  carinae, 
the  third  and  fourth  joints  subequal;  head  subopaque  with  rather 
coarse  punctiu*es  above  the  antennae,  the  remaining  portion  of  the 
head  bejng  rather  sparsely  punctured;  prescutum,  scutum,  and 
scutellum  shining,  with  sparse,  distinct,  well  defined  punctm^es; 
mesepistemum  opaque,  rather  coarsdy  granular;  third  cubital  cell 
but  little  longer  that  the  second,  receiving  the  transverse  radius  a 
little  beyond  the  middle;  second  recurrent  joining  the  cubitus  the 
length  of  the  second  transverse  cubitus  in  the  third  cubital  cell.  Blue- 
black,  variegated  with  stramineous;  head  black;  clypeus,  labrum,  man- 
dibles except  piceous  apices,  head  below  the  antennae,  inner  orbits 
almost  to  the  vertex,  posterior  orbits  to  above  the  middle  of  the  eye 
and  an  oblique  spot  from  the  upper  margin  of  the  eyes  to  the  occiput, 
stramineous;  scape  with  a  small  yellow  spot  beneath;  palpi  piceous 
thorax  blue-black;  sides  of  the  prescutum,  the  posterior  margin  of 
the  pronotum  both  dorsally  and  laterally,  tegulae,  spot  on  the  anterior 
margin  of  the  mesepistemxun,  posterior  margin  of  the  mesepimeron, 
metepistemimi,  spot  on  the  scutellum,  scutellar  appendage  and  met- 
anotum,  stramineous;  abdomen  blue-black;  the  venter  and  lozenge 
shaped  spots  on  the  third  to  sixth  tergites  stramineous;  legs  strami- 
neous; the  coxae,  apices  of  four  anterior  femora  above,  four  anterior 
tibiae  above,  entire  apices  of  the  posterior  femora,  the  posterior  tibiae 
and  all  of  the  tarsi,  black;  wings  hyaline  with  a  faint  yellowish  tinge, 
iridescent;  venation  black. 

Darjiling,  Northern  India.  Described  from  three  males  (one,  type), 
collected  at  an  altitude  of  7,000  feet,  September  19, 1905,  by  Brunetti 
for  whom  the  species  is  named.  The  species  are  labelled  as  being 
collected  on  flowers  and  hedges  in  gardens. 

Type.— Cat.  No.  18533,  U.S.N.M. 
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Genus  BLENNOCAMPA  Hartig. 

BLKHirOCAlEPA  i 


Blennoeampa  gracUicomis  Kohwsr,  Bee.  Indian  Mus.'  vol.  8, 1913,  p.  239  [not 
(Selandna,  Blermooampa)  Bhadinoeenea  fpucUioofnit  (Zaddach)  Konow]. 

Genus  PONTANIA  Costa. 

POHTAHIA  AMXRTIVORA,  IMW  fpedat. 

From  the  sheath  this  species  will  form  a  new  group  which  more 
closely  approaches  Group  2  as  defined  by  Marlatt  in  his  Revision  of 
the  North  American  Nematinae,  but  is  readily  distinct  from  that 
species  group  inasmuch  as  the  ventral  portion  of  the  sheath  is  tri- 
lobed. 

Female. — ^Length,  4  mm.  Labrum  obtusely  rounded;  dypeus 
with  a  shallow,  narrow  median  emargination;  lobes  broad  and  round; 
snpraclypeal  area  triangular  in  outline,  convex;  supraclypeal  foveae 
represented  by  an  oblique  line;  middle  fovae  elongate,  obtusely 
pointed  below  and  rounded  above;  antennal  foveae  large,  lateral 
walls  sloping  and  extending  to  the  inner  margins  of  the  eyes;  ocellar 
basin  represented  by  an  elongate  fovae,  with  sloping  walls,  in  front 
of  the  anterior  ocellus;  antennal  furrows  complete;  po^tocellar  line 
decidedly  longer  than  the  ocellocular  line;  postocellar  area  short,  not 
twice  the  diameter  of  a  lateral  ocellus,  not  sharply  defined  anteriorly 
and  laterally,  extending  beyond  the  lateral  margin  of  the  lateral 
ocelli;  third  antennal  joint  slightly  shorter  than  the  fourth;  third 
cubital  cell  one-fifth  longer  than  its  apical  width,  slightly  wider 
apically  than  basally ;  lower  discoidal  cell  in  the  hind  wings  distinctly 
shorter  than  the  upper;  nates  broadly  rounded  apically;  cerci  promi- 
nent, tapering;  sheath  fis  viewed  from  the  side  narrow,  acuminate  at 
the  apex;  seen  from  beneath,  the  sheath,  is  trilobed,  the  concave  por- 
tion filled  with  fine  pubescence;  ventral  view  of  the  sheath  super- 
ficially resembles  that  of  Diprion;  claws  clef t^  the  inner  tooth  dis- 
tinctly shorter  than  the  outer  one.  Black ;  clypeus,  mandibles  except 
apices,  labrum,  supracylypeal  area,  cheeks,  the  apices  of  the  coxae, 
trochanters,  the  apices  of  the  femora  and  the  tibiae  beneath  yellowish 
or  yellowish  white;  wings  hyaline,  iridescent,  venation  dark  brown. 

Falls  Church,  Virginia.  Described  from  four  females  recorded  under 
Bureau  of  Entomology  Number  Hopk.  U.  S.  10128,  material  collected, 
and  reared.  May  13, 1913,  by  S.  A.  Rohwer.  This  species  hves,  in  the 
larval  stage,  in  the  pistillate  catkins  of  a  small  species  of  Salix  and 
causes  the  destruction  of  the  ovaries  and  the  premature  forming  of 
'  'cotton."  It  pupates  with  in  a  self-spun  cocoon  in  the  ground. 
81022'—Proc.N.M.vol.4»-.15 ^14 
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Cocoon  of  the  normal  nematine  type,  dark  brown,  covered  with 
white  silk. 

Type.-'CAt.  No.  18313,  U.S.N.M. 

Genus  PTERONIDEA  Roh-wer. 
PTSROinDBA  WINNAITAB  Rdhw«r. 

This  species  belongs  to  the  group  trilineatde  as  defined  by  Rohwer,* 
and  in  his  table  to  the  species  runs  it  to  trilineoUa  Norton,  but  it  may 
be  readily  distinguished  from  that  species  by  the  following  synopsis 
which  should  follow  as  Number  Two  coming  from  the  place  occupied 
by  trUineata  in  the  above-mentioned  table: 

2.  Middle  fovea  triangulae  in  outline;  clyx>eus  broadly,  arcuately  emarginate,  the 

emaigination  broader  than  the  lobes;  hind  tibiae  all  brown . iriUneata. 

Middle  fovea  elongate;  clypeus  narrowly  emarginate,  the  emaigination  narrower 
than  the  lobes;  hind  tibiae  pale  at  base middUtonia. 

The  male  runs  in  Marlatt's  table  to  vancowoerensis  from  which  it 
may  be  easily  distinguished  by  the  black  perscutum. 

Female. — ^Length,  5.5  mm.  Ocellar  basin  well  defined,  not  extend- 
ing beyond  the  posterior  margin  of  the  anterior  ocellus;  frontal  crest 
not  broken;  postocellar  area  poorly  defined  anteriorly,  well  defined 
laterally  by  curved  furrows;  postocellar  line  subequal  with  the  ocell- 
ocular  line;  third  antennal  joint  noticeably  shorter  than  the  fourth; 
stigma  uniformly  rounded  below;  third  cubital  cell  nearly  of  equal 
width,  longer  than  its  apical  width;  lower  discal  cell  distinctly  shorter 
than  upper;  sheath  broad,  straight  above,  broadly  rounded  below; 
teeth  of  the  claws  of  equal  length.  Pale  yellow;  spot  around  the 
ocelli,  antennae,  spot  on  the  scutiun  and  prescutum,  apex  of  the 
scutellum,  metathorax,  dorsal  middle  of  abdomen,  apex  of  the  sheath, 
extreme  apices  of  the  hind  tibiae  and  the  hind  tarsi,  black;  wings 
hyaline,  iridescent,  venation  pale  brown,  stigma  pale. 

MclU. — ^Length  4.5  mm.  Ocellar  basin  rather  more  sharply  defined 
than  in  the  female;  third  cubital  cell  almost  quadrate;  hypopygidium 
obtusely  pointed;  prodecentia  slightly  longer  than  the  apical  width, 
strongly  carinate,  truncate  apically  with  the  angles  rounded;  other- 
wise the  male  agrees  in  structure  with  the  female.  Black;  head  pale 
except  the  area  bounded  by  the  antennal  furrows;  antennae  black; 
pronotum,  tegulae,  upper  margin  of  the  mesepistemum,  venter,  legs 
except  the  apices  of  the  posterior  tibiae  and  the  tarsi,  pale  yellow; 
wings  Hke  the  female. 

Ballston  (Lacy),  Virginia.  Redescription  from  one  female  and 
three  males  recorded  under  Bureau  of  Entomology  Number  Hopk. 
U.  S.  11316J^,  material  collected,  and  reared  September  9, 1912,  by 
WilUam  Middleton.    The  larvae  of  this  species  feeds  on  Salix. 


I  Froo.  U.  8.  N»t.  Mus.,  YoL  43, 1912,  p.  244. 
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PTSROinDXA  ACERIS,  new  tpedtt. 

FemdU, — Length  6.5  mm.  Anterior  margin  of  the  labrum  trun- 
cate; dypeus  short,  not  strongly  convex,  anterior  margin  broadly, 
arcuately  emarginate,  the  lobes  low,  obtusely  rounded  apically  and 
about  half  the  width  of  the  emargination  in  width;  supradype^  area 
strongly  convex;  middle  fovea  deep,  almost  circular  in  outline; 
frontal  crest  but  slightly  broken;  antennal  furrows  complete  above 
the  crest;  crest  sharp;  the  lateral  dorsal  walls  of  the  postocellar  basin 
obsolete,  the  lower  walls  well  defined,  sharp,  indicating  a  pentagonal 
ocellar  basin;  a  small,  shining  fovea  directly  in  front  of  anterior 
ocellus;  postocellar  line  subequal  in  length  with  the  ocellocular  line; 
postocellar  area  not  well  defined  laterally;  the  lateral  furrows  indi- 
cated only  anteriorly  and  originating  immediately  behind  the  lateral 
maji^in  of  the  lateral  ocelli;  antennae  antenniform,  the  third  and 
fourth  joints  subequal;  thorax  shining,  impunctate  except  the  setig- 
erous  punctures;  stigma  angulate  slightly  basad  of  the  middle,  taper- 
ing to  the  apex,  broad;  second  recurrent  and  second  transverse 
cubitus  interstitial;  third  cubital  cell  slightly  widening  apically, 
about  half  as  long  as  its  apical  width;  discal  cells  of  the  hind  wings 
of  equal  length;  ^  teeth  of  the  claws  subequal  in  length;  sheath  stout, 
straight,  above,  tapering  from  an  obtusely  rounded  apex  to  a  broad 
base.  Black;  labrum,  mandibles  except  apices,  clypeus,  supra- 
dypeal  and  lateral  supraclypeal  areas,  spot  on  the  inner  posterior 
orbits,  pronotum,  tegula,  spot  on  the  scuteJllum,  line  on  the  scutellum, 
spot  on  the  mesepistemum  dorsally,  and  abdomen  except  infuscate 
basal  plates,  ferruginous;  antennae  brown,  slightly  paler  beneath; 
legs  except  apical  joints  of  the  four  anterior  tarsi,  apices  of  the  pos- 
terior tibiae  and  the  entire  posterior  tarsi  which  are  infuscate,  pallid; 
wings  hyaline,  slightly  iridescent,  venation  dark  brown. 

Charter  Oak,  Pennsylvania.  Described  from  one  female  recorded 
under  Bureau  of  Entomology  Number  Hopk.  U.  S.  10708<i.  Material 
collected  by  T.  E.  Snyder  and  reared  June  15,  1913,  by  S.  A.  Rohwer. 

Type.—CAt.  No.  18190,  U.S.N.M. 

This  species  is  related  to  populi  and  hudsonica  Dyar.  The  follow- 
ing table  will  separate  it  and  the  other  species  which  fall  in  the  cate- 
gory entitled  "Angles,  etc.,  pale,''  on  page  45  of  Marlatt's  Revision 
of  the  North  American  Nematinae. 

Clypeus,  supraclypeal  area  black  (antennal  furrows  not  depressed  sharply  above  the 

crest) pulchella  Rohwer 

Clypeus  and  supraclypeal  area  pale 1 

1.  Lateral  wall  of  the  ocellar  basin  obsolete;  second  recurrent  and  second  transverse 

cubitus  interstitial aceris  Rohwer 

Lateral  wall  of  the  ocellar  baain  well  defined;  second  recurrent  antifurcal 2 

2.  Lateral  lobes  of  mesoscutum  mostly  black,  basal  segments  infuscated. 

populi  Marlatt 
Lateral  lobes  of  the  mesoscutum  reddish,  basal  segments  pale. 

hudtonii-magnuB  Dyar 

uigiiizea  oy  x^jOOv  LC 
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According  to  Mr.  Snyder's  notes  the  larva  of  Pteronidea  aceris  feeds 
on  Acer  spicatum.    His  notes  are  as  follows: 

"May  26,  1913.    Sawfly  larva  feeding  on  under  surface  of  leaf; 
green  with  blackish  spots;  moulted  a  few  hours  later  to  pale  green 
with  a  yellow  band  near  the  end  of  the  abdomen. 
"May  27,  1913.    Cocoon  spun." 

Genus  LYGAEONEMATUS  Konow. 
LTOABONBMATXrS  ROBHTSOHAB.  mw  ipedat. 

Readily  separated  from  Lygaeonematus  Winnipeg  by  having  the 
upper  part  of  the  mesepistemum  and  part  of  the  mesoscutum  marked 
with  pale  and  by  characters  of  the  head. 

Female. — ^Length  7.5  mm.  Apical  margin  of  the  labrum  obtusely 
rounded;  clypeus  short,  not  as  long  as  the  labrum,  the  apex  truncate; 
supraclypeal  area  triangular  in  outline,  strongly  convex;  the  upper 
margin  more  prominent;  supraclypeal  foveae  deep,  small,  puncti- 
form,  not  connected  with  antennal  foveae;  middle  fovea  elongate, 
confluent  with  the  depression  in  front  of  the  anterior  ocellus;  frontal 
crest  obsolete;  ocellar  basin  four-sided,  the  upper  waUs  nearly 
obsolete,  meeting  on  the  postoceUar  furrow  well  above  a  line  drawn 
tangent  to  the  upper  margin  of  the  lateral  oceUi;  lower  wall  of  the 
ocellar  basin  low,  rounded,  uninterrupted  on  the  median  fovea;  post- 
ocellar  area  parted  by  a  depression,  well  defined  laterally,  a  Uttle 
more  than  twice  as  wide  as  the  cephalo-caudad  length;  postoceUar 
furrow  angulate  anteriorly  and  not  sharply  defined;  antennal  furrows 
.complete  above  the  lateral  angulation  made  by  the  ocellar  basin; 
antennae  slender,  tapering  apically,  the  third  joint  shghtly  shorter 
than  the  fourth;  head  and  thorax  shining;  stigma  broader  at  base, 
gradually  tapering  to  an  acute  apex;  first  transverse  cubitus  obsolete; 
second  recurrent  almost  interstitial  with  the  second  transverse 
cubitus;  third  cubital  cell  parallel-sided,  a  httle  more  than  twice 
as  long  as  its  apical  width;  upper  and  lower  discoidal  cells  in  the 
hind  wings  of  nearly  equal  length,  the  lower  being  slightly  shorts; 
abdomen  shining;  sheath  straight  above,  tapering  from  an  acute  apex 
to  a  broad  base.  Black,  marked  with  pale;  following  parts  are  black: 
Antennae,  spot  opposite  the  lower  lateral  walls  of  the  ocellar  basin, 
the  ocellar  area,  spot  on  the  prescutum,  spot  on  the  scutum,  apex  of 
the  scutellum,  metanotiun,  mesepistemtmi,  sides  of  the  epistemum, 
and  all. the  tergites  except  the  apical  two;  remainder  of  the  insect 
pale  yellow;  legs  pale;  bases  of  the  coxae,  bases  of  the  femora  (more 
broadly  beneath)  and  apices  of  the  posterior  tibiae  black;  anterior 
tarsi  apically,  and  posterior  tarsi  infuscated;  wings  hyaline,  slightly 
iridescent;  venation  black  except  the  pale  yellow  costa  and  stigma. 

Boulder,  Colorado.  Described  from  one  female  collected  May  9, 
1914,  by  EUzabeth  Robinson,  for  whom  the  species  is  named;  speci- 
mens transmitted  by  Prof.  T.  D.  A.  Ck>ckerell. 

Type.— Cat.  No.  14862,  U.S.N.M. 
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Genus  CROESUS  Leach. 
CSOXSUS  CASTAlfBAB*  new  ipedat. 

This  species  may  be  readily  separated  from  that  group  of  species 
whidi  has  long  gone  under  the  name  laiitarsua  by  having  the  apical 
margin  of  the  clypeus  depressed  in  the  interstitial  second  recurrent 
nervure  and  the  shining  mesepistemum. 

Femaie. — ^Length  8  mm.  Apical  margin  of  the  clypeus  narrowly, 
subangulately  emarginate,  the  apical  margin  broadly  depressed,  the 
basal  area  gently  convex,  shining;  labrum  much  longer  than  the 
clypeus,  truncate  apically,  sparsely  clothed  with  long  gray  hair; 
supraclypeal  area  convex,  triangular  in  outline;  supraclypeal  foveae 
deep,  elongate,  connected  with  the  antennal  foveae;  middle  fovea 
sharply  defined,  subtriangular  in  outline,  not  breaking  through  the 
frontal  crest;  ocellar  basin  pentagonal,  pointed  on  the  postocellar 
line,  the  greatest  length  but  little  greater  than  the  greatest  width; 
the  head  not  noticeably  depressed  la  trad  of  the  oceUar  basin;  posto- 
cellar area  defined  laterally  by  short  deep  furrows ;  postocellar  furrow 
nearly  obsolete;  postocellar  line  subequal  with  the  ocellocular  line; 
ht)nt  opaque  with  fine  aciculations;  third  and  fourth  antennal  joints 
subequal;  mesothorax  shining;  second  recurrent  vein  interstitial  with 
the  second  transverse  cubitus;  third  cubital  cell  much  longer  than  its 
apical  width;  sheath  straight  above,  sharply  tapering  to  the  apex. 
Black ;  apical  margin  of  the  clypeus,  the  basal  half  of  the  four  anterior 
tibiae,  the  basal  part  of  the  four  anterior  tarsi,  the  apices  of  the  pos- 
terior coxae,  their  trochanters,  and  the  basal  third  of  the  posterior 
tibiae  white;  wings  hyaline;  venation  black. 

Male. — ^Length  6  mm.  Agrees  with  the  above  description  of  the 
female  except  that  the  apical  margin  of  the  clypeus  is  hardly  depressed, 
and  the  second  recurrent  vein  is  received  slightly  basad  of  the  second 
trajusverse  cubitus;  hypopygidium  shining,  narrowly  roimded. 

Falls  Church,  Virginia.  Described  from  three  females  and  two 
males  recorded  under  Bureau  of  Entomology  No.  Hopk.  U.  S.  10154; 
material  collected  August  7,  1912,  by  William  Middleton,  adults 
emerging  the  following  September.  The  larvae  feed  gregariously  on 
the  leaves  of  Castanea  dentata.  They  are  bright  yellow  with  a  black 
head  and  transverse  black  bands. 

Type.—CsLt.  No.  18527,  U.S.N.M. 

Genus  BUUHA  Newman. 

BUUSA  COSBNSa.  new  tp^ctot. 

'*UndeBcribed  gall  on  Salix  htmiilia  Marsh,"  Oosbns,  Trans.  Ganad.  Institute, 
vol.  9, 1912,  p.  335,  336,  fig.  5  and  85. 

This  species  runs,  in  the  published  synopsis^  to  aaUds-nodus  Walsh, 
but  is  readily  differentiated  from  that  species  by  the  shape  of  the 

I  Jonni.  N.  Y.  Snt.  Soo.,  toI.  17, 1909,  p.  9. 
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sheath  and  different  sculpture  of  the  head,  as  the  f ollowmg  description 
will  show: 

Female. — Length  6  mm.  Anterior  margin  of  the  labrum  obtusely 
pointed;  clypeus  broadly,  arcuately  emarginate,  the  lobes  acute; 
supraclypeal  area  triangular  in  outline,  supraclypeal  foveae  con- 
fluent with  the  antennal  foveae,  middle  fovea  elongate,  breaking 
through  the  crest;  ocellar  basin  with  the  lateral  walls  obsolete,  the 
lower  walls  sloping;  as  indicated,  the  basin  is  pentagonal  in  outline 
and  meets  dorsally  a  little  behind  the  anterior  ocellus;  a  shining, 
elongate  fovea  in  front  of  the  anterior  ocellus;  antennal  furrows  deep, 
but  not  extending  much  beyond  the  posterior  ocelli;  postocellar  line 
slightly  longer  than  the  oceUocular  line;  postocellar  furrow  deep,  well 
defined,  terminating  at  the  inner  margins  of  the  ocelli;  postocellar 
area  fiat,  defined  laterally  by  a  line-like  furrow,  rectangular  in  outline 
and  two  and  one-half  times  as  broad  as  the  cephal-caudad  length; 
antennae  stout,  slightly  tapering  apically,  third  and  fourth  joints 
subequal;  mesoscutum  shining  with  a  few  poorly  defined  punctures; 
scutellar  appendage  with  setigerous  punctures;  stigma  gently  rounded 
on  the  lower  margin;  upper  and  lower  discal  cells  of  equal  length; 
sheath  broad,  straight  above,  tapering  from  an  obtuse  apex  to  a 
broad  base,  densely  clothed  with  long,  pale  hairs;  inner  tooth  of 
claws  shorter  than  the  outer.  Black;  mandibles  except  piceous 
apices,  clypeus,  labrum,  palpi,  supraclypeal  area,  posterior  margins 
of  the  pronotiun  and  tegiilae,  fulvous;  posterior  orbits  rufo-piceoua; 
legs  below  the  coxae  fulvous,  the  posterior  tarsi  infuscated;  wings 
hyaline,  irridescent;  venation  dark  brown;  stigma  almost  concolorous, 
pale  brown. 

Male. — Length  3.5  mm.  Hypopygidium  obtusely  pointed  apically, 
otherwise  the  structure  agrees  very  well  with  the  above  description 
of  the  female.  Color  of  the  male  is  the  same  as  the  female,  except 
that  the  posterior  tarsi  are  more  infuscated  and  the  hypopygidiunoi 
is  pale. 

Toronto,  Ontario.  Described  from  three  females  (one,type)  and 
four  males  (one,  allotype)  which  were  reared  from  galls  from  the 
petiole  of  Salix  humilis,  material  collected  and  reared  by  A.  Cosens, 
for  whom  the  species  is  named.  This  gall  is  well  described  by  Cosens, 
and  the  description  need  not  be  repeated  here. 

Type.— Cs,t.  No.  18528,  U.S.N.M. 

Fannly  CIMBICIDAE. 

Tribe  CIMBICINI. 

The  genera  belonging  to  this  tribe,  as  defined  in  the  Proceedings  of 
the  Entomological  Society  of  Washington,*  may  be  separated  as 
follows: 


>VoL13,19U,p.210. 
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TabU  to  the  (^eruara  of  the  CmbUxni, 

Prapodemn  deeply  emaiginate  posteriorly,  the  emazgination  without  a  chitinoufl  cov- 
ering; third  aiud  vem  in  the  hind  wings  present;  posterior  femora  simple 1 

Propodeum  hardly  emaigmate  posterioriy;  thirdanal  vein  in  the  hind  wing  wanting; 
posterior  femora  toothed  beneath;  labnim  large,  well  ezserted. ..  TVieftuMoma  Leach. 

1.  Labrum  small,  not,  or  but  scarcely,  exserted Cimhex  Olivier. 

Labrum  large,  well  exserted Oimdieistmia,  new  genus. 

CIMBICISOMAy  ne-w  genus. 

In  most  of  the  characters  this  genus  is  dose  to  Oimbex,  but  the 
large  well  exserted  labrum  aUies  it  to  Trichiosoma,  from  which  it  may 
be  separated  by  the  foregoing  table.  Antennae  seven  jointed;  head 
as  in  Cfimbex,  except  the  large  labrum,  which  is  as  in  Trickioaoma, 
hg^  and  body  as  in  Oimbex. 

Type. — CinibicieoTna  dendrohii,  new  species. 

dUBICISOMA  DSNDROBII,  new  tpedtt. 

This  species  has  a  superficial  resemblance  to  Oimbex  carinatula 
Eonow. 

Female. — ^Length  18  mm.,  length  of  the  anterior  wing  20  mm., 
labrum  slightly  broadening  apically,  anterior  margin  roimded,  the 
lateral  margins  with  obtuse  carinae,  median  area  with  a  short  well- 
defined  carinai  shining  without  any  punctures;  anterior  margin  of  the 
dypeus  Tery  slightly  arcuately  ermaginate,  the  surface  granular 
opaque;  superclypeal foveae  elongate,  well  defined; superclypeal  area 
fiat;  head  between  the  eyes  opaque,  finely  granular,  laterally  coria- 
ceous with  a  few  sparse  setigious  punctures;  postocellar  area  narrow- 
ing anteriorly,  the  cephal-caudal  length  slightly  longer  than  the 
posterior  width,  postocellar  furrow  obsolete;  second  and  third  joints 
(^  the  flagellmn  subequal  in  length,  the  apical  joints  not  well  dif- 
ferentiated; anterior  lateral  margins  of  the  pronotum  tuberculate; 
thorax  opaque;  scutellum  with  a  median  longitudinal  impressed  line; 
second  recurrent  vein  received  by  the  second  (first)  cubital  cell  about 
the  length  of  the  second  transverse  cubitus  from  its  apex,  transverse 
radius  joining  the  radius  the  length  of  the  second  transverse  cubitus 
beyond  it;  abdomen  opaque,  finely  granular,  apical  segment  slightly 
emai^nate  medianly;  sheath  concealed.  Bufo-ferruginous;  spot  on 
the  anterior  margin  of  the  prescutum,  the  sides  and  thorax  beneath, 
and  first  two  abdominal  segments,  black;  legs  black,  except  the  apices 
of  the  femora,  tibiae,  and  tarsi,  which  are  the  color  of  the  body; 
wings  yellowish  hyaline,  the  submedian,  median,  first  discoidal,  radial, 
and  the  upper  margin  of  all  the  cubital  cells  deeply  infuscated, 
posterior  wings  yellowish  hyaline,  venation  yellowish  brown. 

British  Burmah.  Described  from  one  female  which  was  bred  by 
the  United  States  Department  of  Agriculture  from  a  cocoon  col- 
lected on  Dendrobium  hardianum  by  George  Field,  the  adult  issuing 
May  17,  1902. 

Type.— Ca,t.  No.  18629,  U.S.N.K 
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Panoily  ICHNEUMONTDAE. 
Genus  PEZOPORUS  Forster. 

PBZOPORU8  (SCHKHKIA)  TBHTHSBDOIAKUM,  new  tpedM. 

This  species  is  placed  in  the  subgenus  SchenJcia  because  of  its 
resemblance  to  graminicola,  the  type  of  SchenJcia.  It  does  not  appear 
to  have  any  described  American  allies  to  which  it  may  be  compared. 

Female. — ^Length  6  mm.  Anterior  margin  of  the  dypeus  truncate 
with  a  narrow  depressed  edge;  head  below  the  antennae  opaque, 
granular  with  a  few  poorly  defined  punctures  interspread;  above  the 
antennae  shining,  finely  granular,  almost  impunctate;  postocellar 
line  subequal  with  the  ocellocular  line;  posterior  orbits  as  broad  as 
the  cephalo-caudad  diameter  of  the  eye;  flagellum  stout,  lai^er  api- 
cally,  the  first  joint  slightly  shorter  than  the  second  and  a  little  more 
than  twice  as  long  as  its  apical  width;  second  joint  2^  times  as  long 
as  its  apical  width,  the  third,  fourth,  and  fifth  joints  subequal  and  li 
times  as  long  as  their  apical  width;  malar  furrow  well  defined  and 
limiting  the  granular,  opaque  sculpture  of  the  face,  separating  it 
from  the  shining  sculpture  of  the  posterior  orbits;  mandibles  with 
the  teeth  of  equal  length;  mesoscutum  shining,  practically  impunc- 
tate; suture  between  the  scutum  and  scutellum  broad,  shallow,  bot- 
tom finely  foveolate;  scutellum  shining,  practically  impunctate;  pro- 
podeiun  opaque;  the  longitudinal  carinae  defining  the  basal  area  and 
the  areola  well  defined;  basal  area  and  areola  confluent;  basal  median 
lateral  areas  separated  by  a  poorly  defined  carina  which  becomes 
subobsolete  laterally;  first  tergite  smooth,  without  strong  sculpture, 
the  lateral  carinae  extending  from  base  to  apex;  second  and  following 
tergites  smooth,  practically  impunctate;  areolet  hexagonal  with  the 
basal  and  a|ncal  ends  subequal.  Black;  mandibles  except  the 
piceous  apices,  dypeus,  antennae  (becoming  infuscated  and  darker 
apically),  and  tegulae  white  or  whitish;  legs  rufo-ferruginous;  first 
three  tergites  ruf o-ferruginous,  but  the  sides  of  the  first  and  small 
lateral  spots  on  the  second  and  third,  infuscate. 

Male. — ^Length  4.6  mm.  Sculpture  agrees  well  with  the  female; 
the  antennae  are  slightly  longer  and  not  so  robust  apically,  the  third 
joint  is  distinctly  longer  than  the  fourth;  fourth  and  fifth  are  sub- 
equal,  the  sixth  is  slightly  shorter  than  the  fifth.  Agrees  with  the 
female  in  color  except  the  bases  of  the  posterior  coxae  are  black  and 
the  tergites  are  black  except  the  small  ferruginous  spot  on  the  apex 
of  the  first,  transverse  apical  bands  on  the  second  and  third. 

Geneva,  New  York.  Described  from  one  female  (type)  and  one 
male  (allotype),  reared  by  B.  B.  Fulton  from  a  sawfly  leaf  miner  on 
cherry  Profenusa  coHaria  MacGillivary. 

2Vpe.— €at.  No.  18503,  U.S.N.M. 
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Genus  LAGAROTIS  Forster. 
lAGAMiyaa  oipmiom,  m 


Female. — ^Length  11  mm.  Clypeus  shining,  practically  impunc- 
tate,  the  apical  margins  very  slightly  emarginate  medianly;  head 
below  the  antennae  opaque,  ^e  surface  finely  granular  and  in  addi- 
tion with  distinct,  well-defined,  separate  punctures;  a  small,  dark, 
shining  tubercle  on  the  level  of  the  lower  margin  of  the  antennal 
sockets;  head  above  the  antennae  to  the  level  of  the  anterior  ocellus 
pimctured  like  the  face;  the  vertex,  the  intraocellar  area  and  pos- 
terior orbits  opaque  with  the  large  punctures  widely  separated; 
oceUocular  line  but  little  longer  than  the  interocular  line;  third 
antennal  joint  subequal  with  the  two  following;  anterior  face  of  the 
pronotum  longitudinally  striate,  laterally  and  dorsally  the  striae 
are  replaced  by  punctures  similar  to  those  of  the  scutum;  meso- 
scutura  shining,  with  distinct,  well-defined  punctures  which  are  a 
little  denser  anteriorly;  mesepistemum  similarly  sculptured;  scutel- 
lum  shining,  with  a  few  widely  scattered,  small  pimctures;  propodeum 
punctured  like  thescutum,  theareola  and  basal  areas  defined  very  indis- 
tinctly by  irr^ular  short  carinae,  the  carinae  defining  the  spiracular 
area  well  defined ;  first  tergite  with  rather  large,  distinct  punctures ;  the 
second  with  pimctures  more  widely  separated;  the  third  and  following- 
without  large  punctures;  all  of  the  tergites,  when  magnified  35  diame- 
ters, with  fine  reticulations.  Black  with  many  yellow  markings ;  head 
black;  clypeus,  labrum,  mandibles  except  piceous  apices,  palpi,  head 
below  the  supraorbital  Une,  except  intraocellar  area,  posterior  orbits 
to  near  the  top,  pronotimi  except  a  median  band,  proepistemum, 
mesostemum  and  lower  part  of  mesepistemum,  two  spots  on  the 
anterior  margin  of  the  mesoscutum  which  project  posteriorly  the 
median  ones  connected  by  a  transverse  spot,  tegulae,  scutellum,  me- 
tanotum,  and  posterior  part  of  the  propodemn,  yellow;  abdomen 
rufous;  the  sides  and  apical  maigin  of  the  first  tergite,  apical  margin 
of  the  second  tergite  yellow;  antennae  fulvous;  the  scape  and  the 
first  three  flagellar  joints  above,  piceous;  legs  ferruginous;  the  coxae, 
trochanters,  four  anterior  femora  and  tibiae  beneath,  the  base  of  the 
posterior  tibiae  yellow;  the  apical  half  of  the  posterior  tibiae  and 
their  entire  tarsi  black;  wings  hyaline,  iridescent;  venation  black. 

Male. — Length  10  mm.  The  description  for  the  female  should 
answer  well  for  the  male.  The  antennae  are  darker  and  the  first  ter- 
gite is  black;  otherwise  it  is  colored  the  same. 

Paratypes  indicate  that  this  species  may  vary  slightly  as  to  the 
extent  of  the  yellow  on  the  propodeum  and  the  yellow  on  the 
mesepistemum  and  mesostemimi  may  be  separated  by  a  black  line; 
the  flagellum  may  be  completely  dusky  except  the  four  apical  joints. 
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Falls  Church,  Vii^mia.  Described  from  two  females,  one  (type) 
recorded  under  Bureau  of  Entomology  No.  Hopk.  U.  S.  11325c  and 
from  two  males  (one,  allotype)  recorded  imder  Bureau  of  Entomology 
No.  Hopk.  U.  S.  10175c.  These  numbers  refer  to  notes  stating  that 
this  species  is  a  primary  parasite  on  Diprion  lecorUei,  material  col- 
lected and  reared  by  William  Middleton  and  S.  A.  Rohwer. 

IVpe.— €at.  No.  18521,  U.S.N.M. 

LAOAROTIS  VIRGINIANnS,  new  iptclM. 

This  species  is  very  like  Lagarotis  diprioni  but  may  be  separated 
from  that  species  by  haying  the  propodeum  and  most  of  the  mesepi- 
stemiun  black,  and  by  having  the  abdomen  black  except  whitish 
bands  on  the  third  and  foiu*th  tergites. 

Falls  Church,  Virginia.  Described  from  one  male  recorded  under 
Bureau  of  Entomology  No.  Hopk.  U.  S.  10175c  which  refers  to  a  note 
stating  that  this  species  is  a  primary  parasite  of  Diprion  leconteiy 
material  collected  and  reared  May  16,  1913,  by  S.  A.  Rohwer. 

TVpe.— Cat.  No.  18522,  U.  S.  N.  M. 

Genus  HOMALOMMA  Forster. 

This  Foersterian  segregate  has  as  yet  had  no  species  placed  in  it. 
The  following  three  species  seem  to  agree  with  Foerster's  and  subse- 
quent writers'  conception  of  Foerster's  genus. 

The  roughened  cheeks,  the  lack  of  a  depression  separating  the 
clypeus  from  the  face  readily  separate  this  genus  from  most  of  the 
others.  From  Hahroddctylis  it  is  separated  by  the  shorter  apical 
joints  on  the  hind  tarsi  and  by  the  completely  areolated  propodeum. 

Type. — Homdlonvma  caliroae,  new  species. 

The  following  table  will  differentiate  the  three  species  here  con- 
sidered : 

Black,  with  white  Tnarlrings pteronideae. 

Ferruginous 1 

1.  Apical  middle  of  the  second  tergite  smooth,  impunctate eriocampoides. 

Apical  middle  of  the  second  tergite  sculptured  like  the  rest  of  the  s^ment. caZtroae. 

HOMALOMMA  CALmOAE,  new  species. 

Female. — ^Length  4.5  mm.  Apical  margin  of  the  clypseus  slightly 
depressed,  the  surface  shining,  ahnost  impunctate;  the  entire  head 
opaque  with  fine  granulations,  median  tubercle  much  reduced; 
oceUocular  line  subequal  with  the  postocellar  line;  postocellar  area 
parted  by  a  faint  fiurow;  third  and  fourth  antennal  joints  subequal; 
mesoscutum  opaque,  laterally  with  a  few  large,  separate  punctures; 
scutellum  sculptured  similar  to  the  scutum  but  the  pimctures  smaller 
and  sparser;  propodeum  completely  areolated;  basal  area  but  little 
wider  anteriorly  than  posteriorly,  hexagonal  in  outline;  the  anterior 
lateral  legs  subequal  in  length  with  the  anterior  face,  and  but  about 
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two-thirds  the  length  of  the  lateral  posterior  legs;  petiolate  area 
hexagonal  in  outline,  the  anterior  lateral  legs  slightly  longer  than 
the  posterior  lateral  legs;  propodeal  spiracles  round,  small;  nervulus 
interstitial;  nerveUus  broken  slightly  below  the  middle;  areolet  trun- 
cate in  outline,  shortly  petiolate;  first  tergite  coarsely  granular  with 
two  faint  median  carinae  which  extend  slightly  beyond  the  spiracles; 
the  second  tergite  granular  but  not  as  coarsely  so  as  the  first,  pos- 
teriorly somewhat  striato-granular;  the  third  and  following  tergites 
shining,  practically  impunctuate.  Ferruginous;  apices  of  the  man- 
dibles piceous;  ocellar  area,  first  tergite,  anterior  margin  of  the  second 
tergite,  fourth  and  following  tergites,  apices  of  the  posterior  tibiae 
and  their  tarsi,  black;  dorsal  aspect  of  the  propodeum  piceous; 
antennae  dark  brown;  face  and  mouth  paler  ^an  the  rest  of  the 
insect;  wings  hyaline,  iridescent;  venation  black. 

Falls  Church,  Virginia.  Described  from  one  female  recorded  under 
Bureau  of  Entomology  No.  Hopk.  U.  S.  11367,  which  refers  to  a  note 
stating  that  this  is  a  primary  parasite  on  a  species  of  Eriocampoides 
which  feeds  on  Nyssa  sylvatica,  material  collected  and  reared  August 
19,  1913,  by  William  Middleton. 

IVp^.— Cat.  No.  18519,  U.  S.  N.  M. 


HOBCALOMMA  BRIOCABlPOmBS,  new  i 

Female. — ^Length  4.5  nun.  Agrees  well  with  the  description  of 
Eomdlomma  cdLiroae,  but  the  following  differences  are  to  be  noted: 
Postocellar  line  slightly  shorter  than  the  oceUocular  line;  posto- 
cellar  area  not  parted  by  a  faint  furrow;  first  tergite  without  a  median 
carina  and  more  finely  sculptured ;  the  second  tergite  shining  with  fine, 
close  punctures  on  the  basal  two-thirds;  the  apical  portion  shining, 
impunctate,  as  the  third  and  following  tergites.  Ferruginous;  color 
differs  from  caliroae  as  follows:  The  posterior  median  portion  of  the 
head,  the  sides  of  the  mesoscutum,  dorsal  aspect  of  the  propodeum, 
most  of  the  second  tergite,  the  apical  margin  of  the  third  tergite,  black. 

Falls  Church,  Virginia.  Described  from  one  female  recorded  under 
Bureau  of  Entomology  No.  Hopk.  U.  S.  11383  which  refers  to  a  note 
stating  that  this  species  is  a  primary  parasite  on  a  species  of  Eriocam^ 
poides  which  feeds  on  Quercus  printis.  Material  collected  and  reared 
August'  18,  1913,  by  William  Middleton. 

Type.— Cat.  No.  18624,  U.S.N.M. 

HOMALOMICA  PTERONmRAB,  new  ipedet. 

Male. — ^Length  4  nam.  Qypeus  sculptured  as  the  rest  of  the  face, 
defined  laterally  by  rather  deep  furrows;  entire  head  rather  coarsely 
granular,  median  tubercle  reduced;  postocellar  line  distinctly  longer 
than  the  oceUocular  line  which  is  but  little  longer  than  the  intraocellar 
line;  third  and  fourth  antennal  joints  subequal;  mesoscutum  finely 
granular  with  a  few  well  defined,  separate  pimctures  interspread; 
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scuteUum  granular;  mesepistemum  more  finely  granular  than  the 
scutum;  basal  area  about  twice  as  wide  anteriorly  as  posteriorly;  the 
areola  much  reduced;  the  basal  lateral  areas  and  median  lateral 
areas  not  separated;  first  tei^te  opaque^  finely  granular,  the  granula- 
tion becoming  sparser  posteriorly  without  median  carinae;  the  second 
tergite  uniformly  finely  granular,  almost  as  long  as  the  third  and 
following  tergites;  third  tergite  finely  granular  basally,  apicaUy  more 
shining;  the  fourth  tergite  finely  granular  basally,  apically  almost 
impunctate;  body  clothed  with  long,  white  hair.  Black;  face  below 
the  upper  margin  of  the  antennal  sockets,  mandibles  except  piceous 
apices,  the  lower  portion  of  the  posterior  orbits,  scape  and  pedicel 
beneath,  small  spot  on  the  basal  angles  of  the  pronotum,  tegulae, 
proepistemum,  coxae  and  trochanters,  white;  legs  fulvous;  the 
anterior  tibiae  and  tarsi  pallid;  apex  of  the  posterior  femora  the 
posterior  tibiae  beneath,  and  at  the  apex  of  the  posterior  tarsi  beyond 
the  middle  of  the  first  joint,  black;  except  where  mentioned,  the 
posterior  tibiae  and  tarsi  white;  wings  hyaline,  iridescent;  venation 
dark  brown. 

.  Falls  Church,  Virginia.  Described  from  one  male  recorded  under 
Biu*eau  of  Entomology  No.  Hopk.  U.  S.  11329&^  which  refers  to  a  note 
statiag  that  this  species  is  a  primary  parasite  of  Pteronidea  corylus 
(Cresson).  Material  collected  and  reared  May  9,  1913,  by  William 
Middleton.  Associated  with  this  as  a  parasite  of  Pteronidea  corylus 
was  Polyterus  olympiae  Ashmead. 
Type.—CBLt.  No.  18625,  U.S.N.M. 

Genus  GNESIA  Forster. 

No  species  has  yet  been  placed  in  this  genus.  The  following  new 
species  goes  to  Gnesia  very  satisfactorily  in  Fdrster's,  Davis's,  and 
Ashmead's  tables  of  the  genera.  It  is  therefore  included  and  is  to  be 
considered  as  the  type. 

OUBSIA  CAUROAS,  new  tpeclas. 

Female. — ^Length  4.5  mm.  Anterior  margin  of  the  clypeus  truncate, 
the  dorsal  mai^in  gently  convex,  the  surface  shining;  the  head  finely 
opaque;  the  area  below  the  antennae  with  a  few  ratlier  well  defined 
punctures;  the  area  above  the  antennae  and  the  posterior  orbits  with 
only  granulation,  median  tubercle  short,  poorly  defined;  ocellocular 
line  subequal  in  length  with  the  interocular  line;  orbit  completely 
margined;  third  and  fourth  antennal  joints  subequal;  mesonotum 
opaque,  surface  granular  with  a  number  of  well  defined  separate 
punctures  which  are  larger  anteriorly;  notauli  deeply  impressed  but 
not  complete;  suture  between  the  scutum  and  scuteUum  with  two 
obscure  longitudinal  carinae;  scuteUum  convex  with  carinae  shining; 
propodeum  completely  areolated;  the  basal  area  one  and  one-third 
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times  as  wide  anteriorly  as  posteriorly;  the  areola  hexagonal  with  its 
length  and  breadth  subequal;  the  petiolate  area  large;  the  anterior 
lateral  legs  shorter  than  the  posterior  legs;  first  tergite  with  two 
longitudinal  carinae  which  are  nearly  complete;  the  lateral  carina 
extending  to  the  apex  and  well  defined,  its  length  about  one  and 
one-third  times  as  long  as  its  apical  width;  second  and  third  tergites 
of  subequal  length  and  of  equal  width,  about  twice  as  wide  as  long; 
the  first  tergite  with  a  few  poorly  defined  punctures;  second  and  fol- 
lowing tei^tes  almost  impunctate;  nervellus  broken  slightly  above 
the  middle.  Black;  clypeus,  mandibles  except  piceous  apices,  palpi, 
scape  and  pedicel  beneath,  tegulae,  four  anterior  coxae,  and  the 
trochanters,  yellow;  flagellum  piceous  beneath;  1^  fulvous,  the 
apical  third  of  the  posterior  tibiae  and  their  tarsi  brownish;  wings 
hyaline,  iridescent;  venation  dark  brown. 

Falls  Church,  Virginia.  Described  from  one  female  recorded  under 
Bureau  of  Entomology  No.  Hopk.  U.  S.  11381,  which  refers  to  a  note 
stating  that  this  is  a  primary  parasite  on  a  species  of  Eriocampaides 
which  feeds  on  Nyasa  sylvatica.  Material  collected  and  reared 
August  10,  1913,  by  William  Middleton. 

Type,— Cat.  No.  18523,  U.S.N.M. 

Genus  POLYTERUS  Fdrster. 

POLTTBRUS  CAUROAS,  IMW  iptdM. 

This  species  is  related  to  Polyterus  olympiae  (Ashmead),  but  the 
black  face  and  pronotum  readily  differentiate  it  from  Ashmead's 
species. 

Male. — ^Length  4  mm.  Head  below  the  antennae  coarsely  opaque; 
the  surface  finely  granular  with  a  number  of  separate,  distinct 
punctures  interspread;  clypeus  shining,  anterior  margin  rounded, 
the  surface  with  a  few  separate  punctiu*es;  head  above  the  antennae 
finely  granular,  opaque,  without  any  pimctures;  posterior  orbits  and 
head  behind  shining,  almost  impunctate;  postocellar  line  distinctly 
longer  than  the  ocellocular,  which  is  but  little  longer  than  the 
intraocellar  line;  third  and  fourth  antennal  joints  subequal;  meso- 
scutum  shining,  polished,  almost  impunctate;  notauU  indicated 
anteriorly;  the  suture  between  the  scutum  and  scutellum  without 
foveolations;  the  scutellum  convex,  highly  polished;  metanotum  con- 
vex, polished;  propodeum  shining  with  a  few  poorly  defined  punc- 
tures; areolations  of  the  propodeum  indicated  by  strong  carinae; 
the  basal  area  slightly  wider  anteriorly  and  not  sharply  differentiated 
from  the  areola  which  is  wider  posteriorly  where  it  is  defined  by  a 
slightly  ciu*ved  carina;  the  basal  lateral  and  median  lateral  areas  not 
differentiated;  carinae  of  the  first  tei^te  extends  a  short  distance 
beyond  the  spiracle,  converging  posteriorly;  surface  of  the  first 
te^te  with  irregular,  fine  granulations  except  the  apex,  which  is 
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almost  without  sculpture;  second  tergite  about  twice  as  wide  as  its 
median  length,  the  basal  portion  with  rather  rough  granulation,  the 
apical  portion  almost  impunctate;  the  third  and  following  s^ments 
shining,  almost  impunctate.  Black;  clypeus,  mandibles  except 
apices,  scape  and  pedicel  beneath  and  legs  fulvous;  trochanters 
pallid;  posterior  tibiae  and  tarsi  brownish;  base  of  the  posterior  tibiae, 
the  four  anterior  tarsi  whitish;  tegulae  white;  wings  hyaline,  irides- 
cent; venation  dark  brown. 

Falls  Church,  Virginia.  Described  from  two  males  recorded  under 
Bureau  of  Entomology  No.  Hopk.  U.  S.  10165,  which  refers  to  a 
note  stating  that  this  species  is  parasitic  on  the  species  of  Enocawr- 
poides  which  feeds  on  Quercus  rubra.  Material  collected  and  reared 
Jime  19,  1913,  by  William  Middleton. 

Type.— C^i.  No.  18520,  U.S.N.M. 

Genus  EXENTERUS  Hartig. 

EZKNTBRUS  DIPRIOIII,  new  ipedet. 

This  species  is  closely  related  to  Ezenterus  lophyri  Viereck  but  the 
propodeimi  and  the  first  and  second  tergite  are  more  rugose. 

Female. — ^Length,  9  nam.  Face  with  distinct,  close,  almost  con- 
fluent punctures;  frontal  carina  poorly  defined;  occiput  with  the 
punctures  distinct,  close;  posterior  orbits  with  the  punctures  smaller, 
similar  to  the  occiput;  third  antennal  joint  but  little  shorter  than  the 
fourth  and  fifth;  pronotum,  mesoscutum,  mesepistemiun  with  close, 
distinct,  rather  small  pimctures,  in  the  middle  of  the  mesepistemxmi 
and  the  mesoscutum  the  pimctures  become  somewhat  larger;  scutel- 
lum  with  fine,  close  pimctures;  lateral  median  area  with  distinct 
rather  large  punctures;  metanotum  with  a  few  scattered  punctures; 
propodeum  with  distinct  rather  fine  pimctures;  the  median  basal 
area  is  coarsely  rugose;  first  tergite  with  two  longitudinal  median 
carinae  which  converge  posteriorly  but  do  not  unite,  bending  just 
before  the  yellow  band;  sides  of  the  first  tergite  with  a  sharply  de- 
fined carina  which  is  arched  inwardly  at  the  basal  third;  surface  of 
the  tergite  is  coarsely  reticulate,  with  a  granular  or  finely  punctured 
surface;  second  tergite  finely  punctured,  its  basal  median  area  with 
coarse  reticulations;  third  and  following  tergites  with  uniform  close, 
well-defined  punctures.  Black;  clypeus,  labrum,  mandibles  except 
piceous  apices,  palpi,  front  to  the  top  of  the  eyes  except  two  black 
lines  to  the  base  of  the  antennae,  posterior  orbits  to  near  the  top 
of  the  eyes  (narrower  dorsally),  scape,  first  three  joints  of  the  flagel- 
lum,  the  anterior  margin  of  the  pronotum,  two  lateral  spots  on  the 
pronotum,  two  spots  anteriorly  on  the  mesoscutum,  t^^ae,  spot 
anteriorly  on  the  mesepistemum,  scutellum,  metanotum,  two  spots 
on  the  propodeum  and  narrow  uniform  bands  on  all  the  tergites, 
yellow;  legs  yellow;  the  apices  of  the  posterior  coxae,  most  of  thepos- 
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tenor  femora  and  a  dusky  spot  on  the  apex  of  the  posterior  tibiae 
black;  wings  yellowish  hyaline,  slightly  darker  at  the  apex  of  the 
cubital  area;  venation  dark  brown,  stigma  ferruginous. 

Tomahawk  Lake,  YTisconsin.  Described  from  one  female  recorded 
under  Bureau  of  Entomology  No.  Hopk.  U.  S.  10109,  which  refers 
to  a  note  stating  that  this  species  is  a  primary  parasite  of  Diprian  le- 
earUei.  The  type  specimen  was  collected  by  P.  C.  Christensen  and 
emerged  from  the  cocoon  October  3,  1912. 

Type.—Cekt  No.  18518,  U.S.N3£. 

Genus  MOEROPHORA  Fdrster* 
MOSROPHORA  NBOCLTTI,  new  «pedaf. 

This  species  is  readily  distinguished  from  the  other  species  belong- 
ing to  the  genus  by  its  color,  sculpture,  and  areolation  of  the  propo- 
deimi. 

Male. — ^Length  12  mm.  Head  below  the  antennae  transversely 
irregularly  striate,  above  the  antennae  transversely  irregularly  striate 
but  more  sparsely  so;  head  behind  the  ocelli  and  the  posterior  orbits 
shining,  the  occiput  with  sparse,  poorly  defined  pimctures,  posterior 
orbits  with  distinct,  rather  close,  cephalo-caudad  striae;  prescutum 
not  dentate,  transversely  striate  and  with  a  broad  median  depression 
on  the  basal  portion;  sides  of  the  scutum  finely  transversely  striate, 
the  median  basal  portion  with  strong  slightly  oblique  striae;  suture 
between  the  scutimi  and  scutellimi  not  foveolate;  sides  of  the  pro- 
notum  with  small  sharp  tubercles,  the  surface  coriarious;  scutellum 
granular,  over  which  are  fine  longitudinal  striae;  propodeum  coriari- 
ous; the  basal  area  and  the  areola  confluent;  tlie  areola  hexagonal 
in  outline;  the  posterior  legs  subequal  with  the  anterior  lateral  legs; 
the  basal  lateral  area  not  sharply  separated  from  the  median  lateral 
area;  the  first  s^ment  finely  transversely  reticulate,  the  base  of 
second  and  third  segments  finely  longitudinally  aciculate;  the  apices 
of  the  second  and  third  and  the  entire  following  s^;ments  smooth, 
practicafly  impunctate.  Black;  inner  orbits  to  the  top  of  the  eye 
and  a  small  spot  below  the  tegula  yellow;  abdomen  rufous;  legs, 
except  a  small  white  spot  on  the  outside  of  the  posterior  tibiae  at  the 
base,  black;  wings  hyaline,  iridescent;  venation  dark  brown. 

Santa  Catalina  Mountains,  Arizona.  Described  from  one  male  re- 
corded under  Bureau  of  Entomology  No.  Hopk.  U.  S.  10544e  which 
refers  to  a  note  stating  that  this  species  is  parasitic  on  Neodytis 
cafraca  Say,  in  Quereaa  arizonica.  Material  collected  by  Morris 
CJhrisman  and  reared,  November  17,  1913,  by  H.  B.  Kirk. 

Type.— Cat.  No.  18421,  U.S.N.M. 
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Genus  AMERSIBIA  Fdrster. 
Alloplaata  FdBSTEB. 

This  genus  may  be  readily  differentiated  from  Meni8cu8  by  baying 
the  fronds  normal,  flat  or  evenly  convex  and  the  angulate  nervellus, 
which  is  broken  at  or  below  the  middle. 

AMERSIBIA  PRIONOZTSTI,  IMW  ipedet. 

This  species  is  readily  differentiated  from  all  other  North  American 
species  described  in  this  group  by  its  size  and  color. 

Female. — ^Length  19  mm.;  length  of  ovipositor  17  mm.  Clypeus 
shining  with  widely  scattered  distinct  punctures;  face  opaque  with 
rather  close,  distinct  punctures;  immediately  below  the  antennae  is 
a  triangularly-shaped  raised  tubercle,  the  top  of  which  is  subcarinate; 
head  above  the  antennae  opaque,  finely  granular,  but  in  addition  to 
the  granulation  are  distinct  separate  pimctures;  postocellar  line 
slightly  longer  than  the  ocellocular  line;  third  antennal  joint  one- 
fourth  longer  than  the  fourth;  mesoscutum  and  scutellum  shining 
with  sparse,  well-defined  punctures;  mesepistemiun  similarly  sculp- 
tiu*ed,  except  at  the  posterior  subdorsal  region  there  is  a  glabrous  spot ; 
sides  of  the  propodeum  sculptured  like  the  mesepistemum;  dorsal 
aspect  of  the  propodeum  rather  coarsely  punctato-rugose  with  the 
rugosity  more  developed  basally,  with  two  low  roimded  carinae  which 
are  subparaUel  to  near  the  base,  when  they  diverge  sharply;  these 
carinae  become  subobsolete  apically ;  first  tergite  one-fifth  longer  than 
the  second,  the  lateral  margins  slightly  sinuate  at  the  spiracles,  the 
dorsal  aspect  with  two  subcarinate,  elevated  portions  which  extend 
almost  to  the  apical  margin  at  the  apex  of  these  raised  areas  is  a 
shallow  fovea;  first  tergite  coarsely  coriarious  with  the  strength  of 
the  sculptm^e  diminished  apically;  disco-cubital  vein  with  a  well- 
defined  stump;  nervulus  slightly  postf ureal.  Black;  scape  beneath, 
anterior  lateral  margins  of  the  scutum,  the  posterior  angles  of  the  pro- 
notum,  tegulae,  a  spot  below  on  the  mesepistemum,  and  four  anterior 
legs,  yellowish  or  reddish  yellow;  posterior  legs,  except  the  tibiae 
above  and  the  entire  posterior  tarsi  which  are  black,  rufous;  wings 
yellowish  hyaline,  vitreous,  venation  dark  brown. 

Male. — Length  18  mm.;  length  of  the  antennae  15  nmi.  Except 
for  the  sexual  characters  this  agrees  with  the  above  description  of 
the  female,  but  it  has  the  following  additional  yellow  markings: 
Clypeus,  mandibles,  four  longitudinal  spots  on  the  face  and  the 
anterior  margin  of  the  pronotum  and  a  spot  in  front  of  the  interme- 
diate coxae. 

Cocoon. — ^Elongate,  cylindrical,  rounded  at  each  end.  Dark  brown ; 
composed  of  an  opaque  papery  substance,  in  which  is  interwoven 
irregular  strands  of  silk. 
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Falls  Churchy  Virginia.  Described  from  one  female  and  one  male 
recorded  under  Bm^au  of  Entomology  Number  Hopk.  U.  S.  9839p^^, 
material  collected  and  reared  by  Fritz  Johansen.  This  species  is  a 
primary  parasite  on  Prionaxystua  in  chestnut,  and  judging  from  the 
observations  so  far  available,  it  kills  the  host  larva  in  the  fourth  or 
fifth  instar. 

Type.— Cat.  No.  18310,  U.S.N.M. 

Genus  SCAMBUS  Hartig. 
Epiunu  FdBSTEB. 

iBeropUS  F6B8TKK. 

As  here  used  the  genus  Scambua  Hartig  has  Epiurua  Foester  and 
IseropiLS  Forster  as  synonyms,  no  generic  differences  having  been 
observed  between  the  genotypes,  as  defined  by  Viereck,  Bull.  83, 
U.  S.  National  Museum,  1914,  of  the  genera  in  question. 

SCAMBUS  BVBTSXVORUS.  ntw  ipedet. 

This  species  may  be  separated  from  Scainbua  hruuTieifrdns  (Viereck) 
in  the  shorter  first  tergite  and  in  having  the  sides  of  the  propodetun 
almost  without  sculpture.  It  is  closely  related  to  ScaTnbus  nigrir- 
Jr<m8  (Viereck)  but  differs  from  that  species  in  pimcturation  and  in 
the  relatively  longer  ovipositor.  ScaTnbus  pterophorae  (Ashmead) 
which  is  also  similar  has  entirely  red  legs  and  stronger  carinae  on  the 
propodeum. 

Female. — ^Length  7  mm.;  length  of  the  ovipositor  5.5  mm.  Head 
highly  polished,  without  punctures;  the  posterior  orbits  as  broad  as 
three-quarters  of  the  cephalo-caudad  diameter  of  the  eye;  postocellar 
line  distinctly  longer  than  the  ocellocular  line;  the  intraocellar  hne 
subequal  witii  the  diameter  of  the  anterior  ocellus;  third  antennal 
joint  but  little  shorter  than  the  fourth  and  fifth  combined;  the  fifth 
antennal  joint  slightly  shorter  than  the  fourth;  mesoscutum  poUshed 
anteriorly,  and  laterally  with  widely  separate,  setigerous  pimctures; 
scutellum  pohshed  with  a  few  widely  separate,  setigerous  punctmres; 
suture  between  the  scutum  and  scutellum  not  foveolate;  sides  of  the 
propodeum  impunctate  except  for  the  setigerous  punctures;  the  dorsal 
aspect  with  a  few  widely  separated  pimctures;  two  carinae  on  the  pro- 
podeum rather  poorly  defined  but  extending  to  the  apex  of  the  dorsal 
aspect;  anterior  depression  of  the  first  tergite  highly  polished,  sharply 
defined  dorsaJly  by  carinae ;  dorsal  aspect  of  the  first  tergite  with  separ- 
ate, poorly  defined  punctures,  first  tergite  about  as  long  as  its  apical 
width;  the  second  tergite  longer  than  the  third,  hardly  as  long  as  its 
apical  width;  the  second  and  following  tergites  with  distinct,  well 
defined,  rather  large  separate  punctures,  the  punctures  becoming 
sparser  and  smaller  apically;  nerveUus  broken  at  the  middle.    Black; 
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legs  rufo-piceous;  anterior  coxae,  the  four  anterior  tibiae  beneath, 
two  basal  joints  of  the  four  anterior  tarsi  beneath  and  t^ulae  white; 
posterior  tibiae  and  tarsi  dusky;  the  tibiae  except  at  the  apex  beneath 
white;  two  basal  joints  of  the  tarsi,  except  at  apices,  white;  wings 
hyaline,  iridescent;  venation  dark  brown;  base  of  the  stigma  pallid. 

Fort  Bayard,  New  Mexico.  Described  from  two  females  recorded 
under  Bureau  of  Entomology  No.  Hopk.  U.  S.  12101c  which  refers  to  a 
note  stating  that  this  is  a  parasite  on  Evetria  huschneUi  Busck  infest- 
ing Pinus  ponderosa,  material  reared  September  7,  1913,  by  Carl 
Heinrich. 

Type.'-Ceit.  No.  18517,  U.S.N.M. 

Genus  ORTHOPELMA  Taschenberg. 

ORTHOPELMA  LUTBOLATOR  (Gftvenhont). 

This  Eiuropean  species  has  been  reared  from  galls  of  Bhodites  rosae 
(Linnaeus)  collected  at  Weyland,  Massachusetts,  by  F.  C.  Craighead. 
Adults  reared,  May  21,  1913,  by  William  Middleton.  The  following 
description  may  be  useful  to  American  students: 

Female, — ^Length  4.5  mm.  Head  below  the  antennae  shining  with 
a  few  poorly  defined,  scattered  punctures;  eyes  slightly  converging  to 
the  clypeus;  area  above  the  antennae  slighUy  more  opaque  than  the 
area  below  due  to  rather  denser  pimcturation;  postocellar  line  dis- 
tinctly longer  than  the  ocellocular  line;  the  intraocellar  line  not  much 
shorter  than  the  ocellocular  line;  posterior  orbits  as  broad  as  the  ceph- 
alo*caudad  diameter  of  the  eyes;  third  and  fourth  antennal  joints 
subequal;  mesoscutum  shining  with  distinct,  well  defined,  well  sep- 
arated punctures;  scutellmn  more  sparsely  pimctured  than  the  scu- 
tum; propodeum  with  sparse,  poorly  defined  punctures;  the  basal  area 
and  areola  confluent;  the  basal  lateral  areas  sharply  defined  as  is  all 
the  aerolation  of  the  propodeum;  first  abdominal  segment  longer  than 
the  second,  spiracles  prominent;  first  tergite  shining,  almost  impimtc- 
tate.  Black;  apex  of  the  mandibles  piceous;  abdomen  beyond  the 
first  segment  rufous;  tegulae  white;  legs  below  the  coxae  n^ous,  the 
intermediate  femora  with  a  dusky  streak  above  and  the  posterior  fe* 
mora  black;  posterior  tibiae  and  tarsi  with  a  dusky  line  above;  wings 
hyaline;  iridescent;  venation  black. 

Genus  CAMPOSCOPUS  Fbrster. 

Type. — Camposcopus  aderivora,  new  species. 

CAMPOSCOPUS  ACLBRIVORA,  new  tpedea. 

This  species  runs  to  the  genus  Camposcopus  in  Forster's  generic 
synopsis,  very  satisfactorily,  and  inasmuch  as  no  species  has  hereto- 
fore been  placed  in  that  genus  this  may  be  considered  as  the  type. 
The  nervellus  is  broken  very  slightly  below  the  middle. 
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Female. — ^Length  8  mm.  Eyes  large,  mner  margins  broadly  emar- 
ginate,  strongly  converging  toward  the  clypens;  head  shining,  except 
the  area  between  the  ocelli  and  the  bases  of  the  antennae,  almost 
impunctate;  ocelli  in  a  low  triangle;  postocellar  line  twice  as  long  as 
the  ocellocnlar  line;  third  antennal  joint  one-third  longer  than  the 
fourth;  notaidi  well  defined;  prescutum  with  rather  close,  distinct 
punctures;  the  scutimi  more  sparsely  pmictured;  mesepisterniun 
sculptured  like  the  scutum,  except  tiie  margin,  which  is  striato- 
punctate;  propodeum  coarsely  reticulate;  on  the  posterior  face  the 
reticulations  tend  to  transverse  striations;  on  the  dorsal  aspect  are 
two  well  defined  carinae,  the  area  between  the  carinae  being  trans- 
versely striate.  Black;  clypeus,  mandibles,  face  above  the  dorsal 
margin  of  the  antennae,  scape  beneath,  cheeks,  four  anterior  legs,  and 
venter  yellowish;  flagellimi  beneath,  tegulae,  posterior  legs  except  the 
dark  apices  of  the  tibiae,  and  the  white  four  apical  joints  of  the  tarsi, 
first  tergite,  third  and  fom^th  tergites  rufous;  propodeum  posteriorly 
rufo-piceons;  wings  hyaline,  iridescent,  venation  pale  brown,  stigma 
testaceous. 

Charter  Oak,  Pennsylvania.  Described  from  one  female  recorded 
under  Bureau  of  Entomology  Nimiber  Hopk.  U.  S.  10910.  This 
species  is  a  parasite  on  AderiSf  species,  occiuring  on  chestnut.  It 
emerges  from  the  pupa.  Material  collected,  and  reared  March  11, 
1913,  by  W.  S.  Fisher. 

Type.— Cat.  No.  18311,  U.S.N.M. 

Family  BRACONIDAE. 

Genus  AP  AN  TELES  Fbrster. 
APARTELBS  (APARTELBS)  S11ILNU>IS,  IMW  ffpedai. 

Apparently  is  more  closely  allied  to  tortrids  Ashmead.  but  the  shape 
of  the  second  dorsal  segment  and  the  character  of  tne  propodeiun 
win  readily  separate  it  from  that  species. 

Female. — ^Length  2  mm.;  length  of  the  antennae  1.6  nmi.  The 
upper  margin  of  the  cljrpeus  well  defined;  a  faint  median  carina 
below  the  antennae;  face  below  the  antennae  opaque,  with  some  well 
defined  punctxu*es,  above  the  antennae  shining,  almost  impunctate; 
transfacial  line  distinctly  but  not  markedly  longer  than  the  facial 
line;  postocellar  line  slightly  shorter  than  the  ocellocular  line;  intra- 
ocellar  line  subequal  with  the  diameter  of  the  anterior  ocellus; 
antennae  18-jorated,  the  third  joint  subequal  with  the  fourth;  meso- 
scutum  xmiformly  pimctxu'ed,  opaque,  pimctiu'es  well  defined;  sutxu'e 
between  the  scutiun  and  scutellum  finely  foveolate;  scutellum  shining, 
with  a  few  distinct  pimctures;  propodeimi  with  poorly  defined  cos- 
tulae,  the  posterior  face  reticulate,  the  dorsal  aspect  with  two  sub- 
convex,  shining  areas;  plate  of  the  first  tergite  with  its  length  and 
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width  subequaly  its  apical  width  decidedly  greater  than  the  lengUi 
of  the  second  tergite;  second  tergite  without  a  well-defined  plate, 
the  indefinitely  defined  plate  rectangular  in  outline;  suture  between 
the  second  and  third  tergites  well  defined;  the  first  three  tergites 
longitudinally  striato-reticulate,  the  sculptiure  becoming  weaker  at 
the  apex  of  the  third  tergite;  fourth  and  following  tergites  shining, 
impunctate;  ovipositor  extending  but  a  short  distance  beyond  the  tip 
of  the  abdomen.  Black;  mandibles  except  the  apices  piceous;  palpi 
pallid;  tegulae  dark  brown;  legs  beyond  the  trochanters  stramineous 
except  a  black  spot  on  the  dorsal  apices  of  the  posterior  femora,  the 
infuscate  posterior  tibiae  and  the  two  basal  joints  of  their  tarsi; 
wings  hyaline,  iridescent;  costa  and  stigma  pale  brown,  other  vena- 
tion pallid. 

Male. — ^Length  1.5  mm.;  length  of  the  antennae  1.75  mm.  Char- 
acters given  for  the  female  apply  to  this  sex,  except  the  posterior 
femora  are  infuscated  and  the  sculpture  of  the  first  three  tergites 
becomes  more  reticulate  and  is  subobsolete  laterally  on  the  third; 
sides  of  the  first  tergite  are  dark  in  the  male,  while  in  the  female  they 
are  pale. 

Falls  Church,  Virginia.  Described  from  three  females  and  one 
male  recorded  imder  Bureau  of  Entomology  Number  Hopk.  U.  S. 
111976,  material  collected,  and  reared  August  21,  1913,  by  Cail 
Heinrich,  who  records  it  as  a  parasite  of  Sibine  stimulea. 

Type.— €at.  No.  18502  U.S.N.M. 

APANTELBS  (PROTAPANTELBS)  PHOBBTRI,  new  tpedet. 

This  species  is  related  to  acranydae  Riley,  but  the  antennae  are  black, 
the  face  is  more  rugose,  and  it  forms  definite  individual  cocoons. 

Femaie. — Length  2.5  nmi.;  length  of  the  antennae  about  3  mm. 
Oypeus  not  sharply  differentiated  from  the  face;  face  in  the  middle 
just  below  the  antennae  with  rather  large  distinct  punctures,  with  a 
defined  median  tubercle  which  becomes  obsolete  and  broader  toward 
the  clypeus;  head  above  the  antennae  shining,  almost  impunctate; 
the  ocelli  prominent;  postocellar  line  subequal  with  the  ocellocular 
line;  intraocellar  line  greater  by  one-third  than  the  width  of  the  anterior 
ocellus;  antennae  18-jointed;  third  joint  slightly  shorter  than  the 
fourth;  third,  fourth,  and  fifth  joints  constricted  medianly  indicating 
that  in  some  specimens  these  joints  may  be  partly  divided;  mesoscu- 
tum  with  large,  distinct,  separate  pimctures  which  become  confluent  in 
front  of  the  scutelliun;  suture  between  the  scutum  and  scutellum 
with  four  longitudinal  rugae;  scutellum  shining,  with  a  few  large, 
shallow,  poorly  defined  punctures;  posterior  face  of  the  propodeum 
transversely  rugulose  dorsally,  with  two  shining  subconvex  areas 
which  are  parted  by  a  sculptured  depression;  laterally  the  posterior 
face  is  separated  from  the  dorsal  aspect  by  a  rather  well-defined 
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carina;  first  teigite  longer  than  its  apical  width,  slightly  broader 
apicaUy;  second  tergite  with  the  plate  twice  as  wide  as  long;  surface 
of  the  first  two  tergites  striato-reticulate  with  a  few  punctures 
posteriorly;  the  suture  between  the  second  and  third  tei^tes  weQ 
defined;  the  third  and  following  tei^tes  shining,  impunctate.  Black; 
palpi  pale  yellowish;  legs  ferruginous;  tips  of  the  posterior  tibiae  and 
their  tarsi  infuscated;  wings  hyaline,  iridescent;  costa  and  stigma 
pale  brown,  the  rest  of  the  venation  ferruginous. 

FaUs  Church,  Virginia.  Described  from  three  females  (one,  type) 
recorded  under  Bureau  of  Entomology  Number  Hopk.  U.  S.  11197<2, 
material  collected,  and  reared  September  28,  1913,  by  Carl  Heinrich, 
who  records  it  as  a  parasite  of  Phobethran  pHheekun. 

Type.—CsLt.  No.  18501,  U.S.NJii. 

Genus  GNAMPTODON  Haliday. 
ORAMPTODOlf  HXPTICULAB,  new  iptdM. 

This  species  may  be  readily  differentiated  from  the  European 
genotype  by  the  yefiow  markings  of  the  abdomen  and  by  the  stronger 
second  furrow  of  the  tergites. 

Female. — ^Length  1.5  mm.  Face  finely  reticulate,  posterior  orbits 
shining;  ocelli  in  a  low  triangle;  the  postocellar  line  slightly  shorter 
than  the  ocellocular  line;  third  antennal  joint  slightly  longer  than  the 
fourth;  entire  thorax  smooth,  shining,  practically  impunctate;  first 
tergite  wider  than  long,  surface  opaque  with  fine  lines;  the  basal  area 
of  the  second  tergite  smooth,  shining,  impunctate;  second  area  of  the 
second  tergite  sculptured  similar  to  the  first  tergite;  the  base  of  the 
third  tergite  with  a  complete  foveolate  suture  which  curves  anteriorly; 
the  suture  between  the  second  and  third  tergites  finely  foveolate;  the 
third  and  following  tergites  shining,  impunctate.  Black;  first  four 
joints  of  the  antennae,  palpi,  legs,  first  two  tergites  and  apical  three 
tergites,  yellowish  white;  wings  hyaline,  stigma  and  basal  venation 
pale  brown,  the  venation  beyond  the  stigma  and  basal  vein  palUd. 

Male. — ^Length  1  mm.  Differs,  besides  the  usual  sexual  characters, 
from  the  above  description  of  the  female  in  having  the  basal  joints  of 
the  antennae  infuscated,  the  apical  abdominal  segments  black  and  the 
posterior  tarsi  ducky. 

Falls  Church,  Virginia.  Described  from  one  female  and  three 
males  recorded  under  Bureau  of  Entomology  Number  Hopk.  U.  S. 
11148&.  Mr.  Heinrich  records  this  species  as  a  primary  parasite  on 
Nepticvla  castaneaefoliella  Clements.  Material  collected  and  reared 
by  Carl  Heinrich.  Rearing  dates  as  follows:  Female,  Jime  28,  1913; 
male  aUotjrpe,  August  19,  1913;  male  paratypes,  June  30,  1913,  and 
August  12,  1913. 

2Vjw.— Cat.  No.  18312,  U.S.N.M. 
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Genus  PHANEROTOMA  ^Vesmael. 

PHANEROTOMA  LASPSTRBSIA,  nvw  i 


This  species  is  readily  differentiated  from  other  species  of  Phone- 
ToUmva  by  the  black  body  and  details  in  sculpture. 

Male. — ^Length  5  mm.  Oypeus  sparsely  punctured;  supradypeal 
foveae  deep,  punctif orm,  posterior  orbits  and  occiput  rather  coarsely, 
somewhat  irregularly  continuously  striate;  head  below  the  antennae 
with  irregular  transverse  striae,  just  below  the  antennae  the  striae 
are  continuous  from  base  of  one  antenna  to  the  base  of  the  other 
antenna,  forming  a  U-shaped  area  in  which  is  a  shining  reticulate 
tubercle;  head  above  the  antennae  transversely  striato-reticulate; 
postpcellar  line  subequal  with  the  intraocellar  line;  malar  space 
about  half  the  diameter  of  the  eye;  antennae  23-jointed,  the  third 
joint  distinctly  but  not  much  longer  than  the  fourth;  fourth,  fifth, 
and  sixth  subequal,  beyond  that  the  joints  gradually  diminish  imtil 
near  the  apex  where  the  joints  are  subequal  and  sharply  differenti- 
ated; mesoscutum  opaque,  finely  granular;  notauli  well  defined, 
foveolate,  posteriorly  reticulate;  suture  between  the  scutum  and 
scutellimi  foveolate;  scutellum  more  shining  than  the  scutum, 
sparsely  punctured  medianly,  laterally  with  irregular  striae;  dorsal 
aspect  of  the  propodeum  coarsely  reticulate  with  a  rather  poorly 
defined  small  V-shaped  area  in  the  dorsal  middle;  mesepisternum 
shining,  with  sparse,  well-defined  pimctures,  ventrally  reticulate; 
prepectal  suture  foveolate;  sides  of  the  propodeum  coarsely  reticu- 
late; first  recurrent  interstitial  with  the  first  transverse  cubitus; 
abdomen  coarsely  longitudinally  striato-reticulate;  first  tergite  with 
two  striae  predominating  which  converge  imtil  they  approtimate  near 
the  posterior  margin;  the  false  sutures  strongly  foveolate;  third 
tergite  with  the  striato-reticulations  finer  posteriorly  and  becoming 
concentric;  the  apical  margin  of  the  tergites  finely  serrate.  Black; 
scape  beneath,  and  legs  except  the  piceous  apices  of  the  posterior 
tibiae  and  the  brownish  posterior  tarsi,  brownish  ferruginous;  wings 
hyaline,  very  slightly  dusky,  venation  dark  brown. 

Kyburz  Station,  Eldorado  County,  California.  Described  from  two 
males  recorded  under  Bureau  of  Entomology  Number  Hopk.  U.  S. 
11477(2,  which  refers  to  a  note  stating  that  this  species  is  parasitic  in 
the  larval  galleries  of  Laspeyreaia  toreuia,  material  collected  and  reared 
by  J.  M.  Miller. 

2Vp€.— Cat.  No.  18418,  U.S.N.M. 

Genus  BASSUS  Fabricius. 
BASSUS  COLBOPHORAB,  new  ipedas. 

Judging  from  the  description,  this  species  is  related  to  BaseuA 
( Microdiis)  annvlipes  Cresson,  but  the  black  hind  femora  will  serve 
^o  separate  it  from  that  species. 
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Female. — ^Length  2  mm.  Anterior  margin  of  the  dypeus  slightly, 
arcuatdy  emarginate;  supradypeal  foveae  deep,  pimctiform;  face 
Rhining  with  a  few  scattered  setigerous  punctures;  head  ahove  the 
antennae  and  posterior  orbits  shining  without  setigerous  pimctures; 
area  aroimd  the  anterior  ocellus  raised;  postocellar  line  slightly 
longer  than  the  ocellocular  line;  third  and  fourth  joints  of  the  anten- 
nae subequal;  mesoscutum  shining  with  scattered  fine,  setigerous 
punctures;  notauli  well  defined  and  when  magnified  35  diameters, 
finely  foveolate;  suture  between  the  scutum  and  scutellum  with 
three  rugae;  scutellimi  shining;  dorsal  aspect  of  the  propodeum 
insularly  reticulate  on  a  granular  surface;  mesepistemum  shining, 
impunctate;  stemauU  well  defined,  finely  foveolate;  first  tergite 
one-fifth  longer  than  its  apical  width,  opaque,  finely  granular;  second 
and  following  tergites  shining,  impimctate;  ovipositor  almost  as 
long  as  head  and  thorax,  densely  pilose.  Black;  labrum,  mandibles, 
palpi,  tegulae,  and  foiu*  anterior  legs  below  the  coxae  fulvous;  the 
apex  of  the  intermediate  tibiae  and  a  spot  at  the  base  and  their  tarsi 
dusky;  posterior  trochanters  fulvous;  posterior  tibiae  with  a  naiTow 
annulation  at  base  and  a  broader  one  at  the  middle,  white;  base  of 
the  posterior  tarsi  with  a  white  spot;  calcaria  white;  wings  hyaline; 
venation  pale  brown,  the  costa  slightly  darker;  pubescence  sparse  and 
gray. 

Charter  Oak,  Pennsylvania.  Described  from  two  females  (one, 
type),  recorded  imder  Bureau  of  Entomology  No.  Hopk.  U.  S.  11135a, 
which  refers  to  a  note  stating  that  this  species  is  parasitic  on  Coho^ 
pTwra  leucockryseUa  Clemens,  feeding  on  chestnut.  Material  reared 
by  Carl  Heinrich,  adults  issuing  June  3,  1913. 

2Vpe.— Cat.  No..  18181,  U.S.N.M. 

Genus  MICROBRACON  Ashmead. 
MICROBRACOZT  COLBOPHORAS,  new  tpedes. 

Resembles  Micrdbracon  furiiosua  (Fyles)  but  readily  separated  by 
details  in  pimctm^ation  and  color. 

Female, — ^Length  2.5  mm.  Face  shining;  eyes  very  slightly  con- 
verging to  the  mandibles;  vertex  and  occiput  shining;  postocellar 
line  slightly  longer  than  the  diameter  of  one  of  the  lateral  ocelli; 
inner  supraorbital  area  finely  pimctured;  antennae  29-jointed,  the 
third  and  fourth  joints  subequal;  mesoscutimi  shining;  notauli  with 
setigerous  pimctiu'es  along  their  border;  suture  between  the  scutmn 
and  the  scutellum  finely,  regularly  foveolate;  propodeimi  shining, 
impimctate;  first  tei^te  with  the  area  defined  by  the  lateral  carinae 
rectangular  in  outline,  slightly  longer  than  the  apical  width;  the 
triangular  shaped  area  of  the  first  tergite  is  well  defined  and  prac- 
tically the  length  of  the  entire  segment;  first  teigite  with  the  lateral 
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areas  irregularly  sculptured,  the  median  triangularly  shaped  area 
with  fine,  scattered  punctures;  second  tergite  with  the  basal  median 
area  rugose,  the  remaining  part  of  the  segment  finely  granular;  the 
following  tergites  shining,  impunctate,  except  for  the  setigerous  pimc- 
ture^  under  a  magnification  of  35  diameters.  Black;  mandibles, 
inner  orbits,  spot  on  the  mesoscutum  posteriorly,  sides  of  the  prono- 
tum,  dorsally ,  abdomen  except  the  rectangular  area  of  the  first  tergite, 
and  small  spots  on  the  third,  fourth  and  fifth  tergites  rufo-ferruginoiis; 
legs  rufo-ferruginous  except  the  apical  joints  on  the  four  anterior 
tarsi,  the  apical  third  of  the  posterior  tibiae  and  their  tarsi,  which  are 
black;  wings  faintly  dusky;  venation  pale  brown,  stigma  and  costa 
darker  brown;  entire  body  and  l^s  covered  with  fine  white  hair 
which  is  especially  dense  on  the  posterior  tibiae  and  tarsi. 

Maie. — ^Length  2  mm.  Agrees  in  general  with  the  f^ale  except 
the  head  and  the  thorax  are  entirely  black;  the  abdomen  except  the 
second  tergite  is  black;  the  four  anterior  femora,  the  base  and  most 
of  their  tibiae  and  tarsi  are  dusky. 

Falls  Church,  Virginia.  Described  from  one  female  (type)  imd  one 
male  (allotype)  recorded  imder  Bureau  of  Entomology  No.  Hopk. 
U.  S.  111356  which  refers  to  a  note  stating  that  this  species  is  para- 
sitic on  Coleophora  leucockryseRa  Clemens  feeding  on  chestnut. 
Material  collected  and  reared  by  Carl  Heinrich,  adults  emerging  June 
7,  1913. 

Type.— Cat.  No.  18180,  U.S.N.M. 

MICROBRACON  HRMTMBWAE,  new  spedet. 

The  color  and  scidpture  of  the  abdomen  readily  distinguish  this 
species  from  any  other  species  which  has  been  placed  in  this  genus. 

Female. — ^Length  3  dmu.  Qypeus  defined  above  by  transverse 
furrow  which  connects  laterally  with  two  small  punctiform  areas; 
the  face  finely  granular,  vertex,  posterior  orbits  and  occiput  polished, 
impimctate;  postocellar  line  about  half  as  long  as  the  ocellocular  line; 
antennae  26-jointed,  first  three  joints  of  the  flagellimi  subequal; 
mesoscutum  impimctate,  polished;  the  suture  between  the  scutum 
and  scutellimi  finely,  regularly  foveolate;  scutellum  shining,  impunc- 
tate; propodeum  shining,  impimctate  and  without  a  median  carina 
or  furrow;  mesepistemum  highly  polished,  impunctate;  first  tergite 
with  the  length  and  width  of  the  plate  nearly  subequal;  the  median 
triangular  area  shining  and  not  as  densely  sculptured  as  the  lateral 
areas,  the  furrows  foveolate;  second  tei^ite  uniformly  coarsely  irreg- 
ularly reticulate  on  a  granidar  surface,  apical  margin  shining;  third, 
f oiuiJi,  and  base  of  the  fifth  tergite  with  distinct,  uniform  granulation, 
which  becomes  sparser  and  less  defined  towards  the  apex  of  the 
abdomen;  ovipositor  about  two-thirds  the  length  of  the  abdomen. 
Black;  abdomen  except  the  first  tergite  and  a  small  median  spot  on 
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the  second,  rufo-ferruginous;  legs  black;  the  four  anterior  femora 
beneath  and  the  apical  two-thirds  of  the  posterior  femora  ruf o-piceous ; 
wings  dnskjy  venation  dusky  brown;  apical  joints  of  the  posterior 
tarsi  subequal  in  length  with  the  second. 

Paratypes  indicate  that  the  black  spot  on  the  second  tergite  may 
be  wanting. 

Fhunmers  lalandi  Maryland.  Described  from  three  females  reared 
by  Mr.  August  Busck  from  Hemimenae  plummera/na  Busck  which  feeds 
on  the  flowers  of  pawpaw,  specimens  issuing  May  21,  1914. 

Type.— Cat.  No.  18434,  U.S.N.M. 

Family  BETHYLIDIDAE. 

Genus  TRISSOMALUS  Keiffer. 
TBISSOMALUB  FULVICORmS,  n0W  tpMlM. 

Female. — ^Length  4  nun.  Mandibles  tridentate,  the  two  apical  teeth 
larger;  supradypeal  area  with  a  sharp  median  carina;  head  polished, 
with  a  few  widely  separated  punctures;  third  and  fourth  antennal 
joints  subequal;  ocelli  in  an  equilateral  triangle;  postocellar  line 
about  half  as  long  as  ocellocular  line;  thorax  shiny;  dorsal  aspect  of 
the  propodeum  finely  aciculate;  the  median  furrow  deep,  not  quite 
reaching  to  the  apex;  the  carina  separating  the  dorsal  aspect  from 
the  posterior  aspect,  notched  in  the  middle;  posterior  aspect  of  the 
propodeimi  transversely  irregularly  striate;  abdomen  shiny,  the  sec- 
ond and  third  segments  subequal  in  length.  Black;  palpi,  antennae, 
tibiae  and  tarsi  fulvous;  wings  hyaline,  iridescent;  venation  except 
the  brown  stigma  and  parastigma,  yellowish;  head  and  thorax  with 
a  few  white  hairs. 

Davanhalli,  Mysore,  India.  Described  from  eight  specimens  labelled 
as  bred  from  Oryptophlebia  carpophagay  November  14, 1911.  Received 
from  L.  C.  Coleman. 

Type.—CHi.  No.  1675,  U.S.N.M. 

Family  THYNNIDAE. 
Genus  DOLICHOTHYNNUS  Turner. 

DOLICHOTUyMH  US  Sn.VICOLA  (Bx«dl^). 
Omepetei  tUvieola  Bradlbt,  Deutsch.  Ent.  Zdt.,  1911,  p.  131. 

Paratype.—CsLt.  No.  14507,  U.S.N.M. 

Doctor  Bradley  has  kindly  sent  the  Museum  a  paratype  of  this 
interesting  species.  On  examination  it  proves  to  belong  to  the  genus 
Dolichoihynnus  Turner. 
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Family  SCOLIIDAE. 
Genus  KL.IS  Fabricius. 
BLIS  XANTHONOTUS,  new  spedas. 

Readily  distinguished  by  its  black  color  and  yellow  mesoscutum. 

Female. — ^Length  14  nun.  Oypeus  with  large  confluent  punctures^ 
anterior  margin  nearly  truncate,  supraclypeal  suture  strong;  antennal 
foveae  rather  sharply  defined,  smooth,  impimctate;  front  with  deep^ 
confluent  pimctnres;  following  the  inner  margin  of  the  eye  is  a  low, 
roimded  carina;  head  above  the  supraorbital  line  and  posterior  orbits 
polished  with  a  few  widely  scattered  punctures;  ocelU  in  a  low  trian- 
gle, each  ocellus  situated  in  a  pit,  that  of  the  anterior  one  larger  and 
extending  below  the  ocellus  a  short  distance;  postocellar  hne  about 
one-third  longer  than  the  ocelloccipital  Une;  third  antennal  joint 
slightly  shorter  than  the  fourth;  antennae  with  the  joints  serrate 
beneath;  anterior  face  of  the  pronotum  longitudinally  striate  below; 
pronotum  anteriorly  and  laterally  with  large  nearly  confluent  punc- 
tures, the  rest  of  the  surface  shining  with  small  scattered  pimctinres ; 
mesoscutum  polished  practically  impunctate,  longitudinal  impressed 
lines  strong;  scutellum  polished  with  a  few  scattered  punctures;  sides 
of  the  pronotum  with  four  strong,  obUque  rugae  and  a  number  of  fine 
oblique  striae;  mesepistemum  shining  with  large,  separate,  well- 
defined  pimctures;  dorsal  aspect  of  the  propodcum  finely  granular,  a 
median  area  with  a  few  large,  separated  pimctures,  posterior  face  of 
the  propodeum  separated  from  the  dorsal  aspect  by  three  strong 
transverse  (arcuate  in  the  middle)  rugse,  posterior  face  of  the  propo- 
deum shining  with  a  few  poorly  defined  striae  lat  erally,  sharply  sepa- 
rated in  the  sides;  side  of  the  propodeum  strongly,  obliquely,  striate 
posteriorly;  legs  normal  but  rather  more  robust  than  usual;  second 
cubital  cell  on  the  radius  slightly  longer  than  the  third,  the  first  recur- 
rent vein  received  slightly  behind  the  middle  of  the  second  cubital 
cell;  the  second  cubital  vein  received  sUghtly  basad  of  the  middle  of 
the  third  cubital  cell;  transverse  median  of  the  fore  wings  slightly 
behind  the  basal  vein;  abdomen  shining,  segments  with  a  few  fine, 
little  separated  punctures;  pygidium  notched  apically,  the  surface 
longitudinally  striato-granular;  hypopygidium  sharply  curved  api- 
cally. Black;  mesoscutum  inside  of  the  first  longitudinal  furrow  yel- 
low; insect  clothed  with  long  gUstening  hair;  wings  hyaline,  dusky; 
venation  pale  brown. 

Rio  Piedras,  Porto  Rico.  Described  from  one  female  collected 
February  1,  1912,  by  T.  H.  Jones  and  given  the  accession  nmnber 
113-1912,  *T.R.S.G.A.'' 

Type.—CeiL  No.  15243,  U.S.N.M. 
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Genus  CAMPSOMERIS  Lepeletier. 

CAMP80MBRIS  (CAMP80MBSIS)  FTRURA,  tttw  spedas. 

This  may  be  only  a  race  of  C^mpsomeris  fulvoMrta  Cresson,  but 
compared  with  the  original  description  the  following  differences  are 
to  be  noted:  Female — ^no  yellow  spots  on  the  pronotum;  polished 
disk  on  the  mesonotnm  not  divided  by  a  punctured  line;  the  femora 
red;  the  first  dorsal  segment  with  a  continuous  band;  male — scape 
rafous;  femora  red;  second  and  third  abdominal  segments  not 
divided,  indented  in  the  middle. 

Female. — ^Length  1 5  mm.  Qypeus  longitudinally  irregular,  striato- 
punctate  in  the  middle,  laterally  with  distinct,  separated  punctures, 
front  closely  punctured,  divided  by  an  impunctate  raised  area  which 
is  impressed  in  the  middle;  vertex  and  posterior  orbits  polished 
with  a  few  widely  separated  pimctures;  ocelli  in  a  low  triangle; 
the  poetocellar  line  about  twice  as  long  as  intraocellar  line; 
latrad  and  caudad  of  each  lateral  ocellus  is  a  punctiform  fovea; 
the  flagellimi  thickening  apically;  the  apical  joint  about  as  long 
as  the  two  precedirtg  on  the  outer  margin,  truncate  apically,  the 
first  joint  slightly  longer  than  the  second;  pronotum  and  most  of 
the  mesonotimi  with  large,  close  punctures;  disk  of  the  mesonotum 
not  divided  by  a  punctate  line;  scutellum  with  a  few  large,  well 
separated  punctures  laterally,  the  median  area  impimctate;  posterior 
margin  and  sides  of  metanotum  impunctate;  dorsal  aspect  of  the 
propodeum  with  rather  large,  close  punctures  basally,  apically  very 
finely  pimctured;  posterior  face  impunctate,  shiny,  higher  in  the 
middle;  the  abdomen  very  finely  granular  with  a  few  large  punctiu^es, 
the  apical  segments  with  close,  nearly  confluent  punctures;  pygi- 
diimi  broadly  roimded  apically.  Black;  mandibles  and  scape 
piceous;  a  broad  band  on  the  fi^t  dorsal  segment,  a  band  on  the 
second  and  third  dorsal  segments  narrowed  laterally  and  indented 
medianly ;  a  narrow  band  on  the  second  ventral  segment  and  elongate 
spots  on  the  third  ventral  segment  yellow;  head,  somewhat  densely 
so  in  the  front,  pronotum,  mesonotum,  and  the  apical  four  dorsal 
s^ments  with  long  red  hairs;  the  femora  and  the  venter,  sides  of  the 
thorax  with  long  yellowish  hair;  sides  of  the  propodeum  with  short 
appressed  yellowish  pubescence;  legs  below  the  trochanters  rufous; 
wings  yellowish  hyaline,  yellow  more  prominent  along  the  costa, 
apical  margin  of  the  wings  with  a  dusky  tinge  which  is  faintly  bluish 
in  some  lights;  venation  rufous. 

Male. — ^Length  12  mm.  Anterior  margin  of  the  dypeus  gently 
rounded,  front  up  to  the  upper  margin  of  the  emargination  of  the 
eyes  closely,  finely  pimctured;  between  the  antennae  a  faint  raised 
tubercle,  the  vertex  sparsely  punctured;  postocellar  line  longer  than 
the  ocellocidar  line;  anterior  ocellus  much  larger  than  the  lateral 
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ocelli;  antennae  fulviform  reaching  almost  to  the  apical  margin 
of  the  first  tergite,  the  third  and  fourth  joints  subequal;  pronotum 
and  mesonotxmi  shiny  with  a  few  fine  pmictures;  dorsal  aspect  of 
the  propodenm  as  in  the  female;  first  abdominal  segment  much 
longer  tJian  the  second  which  is  subequal  in  length  with  the  third; 
the  basal  four  abdominal  segments  above  with  a  few  fine  punctures, 
the  apical  segments  with  a  nxmiber  of  large  punctures;  apical  margin 
of  the  pygidium  broadly  roimded  with  the  usual  median  notch. 
Black;  base  of  mandibles^  labrum,  dypeus,  dorsal  margm,  and  a  spot 
on  the  side  of  the  pronotiun,  spot  on  the  tegula,  a  spot  just  inside 
the  tegula,  two  spots  on  the  scuteUimii  a  band  on  the  metanotum, 
broad  band  on  the  first  three  dorsal  segments  (on  the  third  the  band 
is  rather  broader  in  the  middle  where  it  is  slightly  emarginate), 
narrow  apical  margin  of  the  third  dorsal  s^ment,  apical  margin  of 
the  second,  third,  and  fourth  ventral  s^ments  (the  second  ventral 
segment  has  the  band  broader  in  the  middle)  yellow;  the  scape, 
legs  below  the  trochanters  and  three  apical  abdominal  s^ments 
rufous;  wings  color  of  the  female;  covered  with  pubescence  as  in 
the  female  with  the  exception  that  that  on  the  thorax  to  the  basal 
part  of  the  abdomen  is  reddish  yellow. 

Mayaguez,  Porto  Rico.  Described  from  two  females  (one  type) 
and  one  male  allotype  collected  by  C.  W.  Hooker. 

Type.— C^t.  No.  15078,  U.S.N.M. 

FamUy  PSAMMOCHARIDAE. 
Genus  CEROPALES  Latreille. 

CEROPALBS  STRBTCmi  Fox. 

Ceropales  stretckii  Fox,  Trans.  Amer.  Ent.  Soc.,  vol.  19, 1892,  p.  52.    Female. 
Ceropalafratema,  var.  ocddentalis  Oocksrbll,  Ann.  Mag.  Nat.  Hist.,  ser.  7,  vol.  2, 
1898,  p.  455.    Male. 

The  type  of  Ceropales  fratema,  var.  ocddentalis  Cockerell  (Cat.  No. 
15364,  U.S.N.M.)  is  the  undescribed  male  of  C.  sireUMi  Fox  and  is 
closely  allied  U)  fratema  but  may  be  distinguished  from  it  by  the  yellow 
band  on  the  first  tergite. 

CEROPALES  NBOMEXICANA,  now  spedet. 

Related  to  albopida  Cresson,  but  may  be  distinguished  by  the 
almost  entirely  black  four  anterior  femora. 

Male. — Length,  8  mm.  Antennae  as  long  as  the  head  and  thorax 
together.  Anterior  margin  of  the  clypeus  truncate;  head  shining, 
front  with  a  few  widely  scattered  punctures;  frontal  impressed  line 
faint,  poorly  defined;  postocellar  line  one-fourth  shorter  than  the 
ocellocular  line;  pronotum  shining,  impunctate;  scutum  shining,  the 
middle  with  large  separate  punctures;  scutellum  practically  impunc- 
tate as  is  also  the  metanotum;  mesepisternum  opaque  with  large. 
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weQ  d^ned,  widely  separated  punctures;  sides  and  the  dorsal  aspect 
of  thiB  propodeum  shining,  practically  impunctate,  posterior  face 
transvosely  striato-reticulate,  with  a  strong  median  furrow  extending 
a  short  distance  down  the  posterior  face;  legs  normal;  second  cubital 
ceQ  about  twice  as  long  on  the  cubitus  as  its  greatest  width;  abdo^ 
men  sabopaque.  Black;  head  below  the  antennae,  the  inner  eye 
maigins  broadly,  two  spots  on  the  posterior  orbits,  scape  and  pedicel 
beneath,  posterior  margin  of  the  pronotum,  shoulders,  tegulae,  spot 
on  the  scutellum,  spot  on  the  metanotum,  apical  lateral  mar- 
gin of  the  propodeum,  spot  on  the  coxae  beneath,  spot  on  the  apices  of 
the  four  anterior  femora  beneath,  four  anterior  tibiae  beneath,  ante- 
rior tarsi  and  the  base  of  the  intermediate  tarsi,  spots  on  the  sides  of 
the  first  tergite  and  a  band  on  the  second  and  following  tergites  yellow- 
ish white;  four  posterior  legs  rufous,  piceous  at  the  apices  of  the  tarsi; 
wings  hyaline,  iridescent;  venation  and  stigma  pale  brown. 

Northern  New 'Mexico.    Described  from  one  male. 

Type.— Cat.  No.  15363,  U.S.N.M. 

Genus  BATAZONUS  Ashmead. 

This  genus  may  be  divided  into  two  groups  by  the  salient  character 
habitus.  The  typical  group  Batazcnus  has  only  the  type  species. 
The  other  group,  PycTiopompUuSj  has  a  number  of  closely  allied  species 
which  are  subject  to  much  variation  in  color.  The  character  Mr. 
Banks  uses  to  separate  Bataeonus  and  allies  from  Psammochares  seems 
with  the  addition  of  one  of  the  following  new  species  to  be  subject  to 
slight  variation.  As  a  substitute  for  this  character  it  might  be  well  to 
use  the  depressed  abdomen  in  Batazonua  which  has  the  cross  section 
triangular  and  not  cylindrical  as  in  Psammochares  and  Arachnophroc- 
tonus.  The  following  table  will  serve  to  separate  the  species  of  the 
group  PycnopompUus  into  two  categories. 

Oypeus  truncate interruptia  (Say). 

navus  (Creason). 

gundlachii  (Creason). 
Anterior  maigin  of  clypeua  dightly  emarginate 1. 

1.  Front  with  two  nearly  parallel  yellow  lines;  "antennae  bright  yellow'';  (legs  yellow 

with  most  of  four  posterior  femora  black) mundus  (Gresson). 

Front  with  a  single  median  yellow  line  (the  yellow  of  inner  orbits  excepted); 
antennae  dark  apically 2. 

2.  Femora  rufous;  yellow  band  of  the  second  teigite  broader  laterally ;  postocellar 

line  slightly  longer  than  the  ocellocular  line mundtformis,  new  species. 

Femcxra  mostly  black;  yellow  band  of  the  second  tergite  nearly  uniform  in  width; 
postocellar  line  slightly  shorter  than  the  ocellocular  line. .  .hookeriy  new  species. 

BATAZONUS  HOOKBRI,  new  tpedMk 

Female. — Length  8.5  mm.  Slender.  Anterior  margin  of  the 
dypeus  slightly  incurved,  along  the  apical  maigin  a  number  of 
distinct,  well  separated  punctures,  the  front  viewed  from  the  side 
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rounded;  vertex  nearly  flat;  ocelli  small;  postocellar  line  slightly 
shorter  than  the  ocellocidar  line;  antennae  slender,  the  third  joint 
but  little  shorter  than  the  fourth  and  fifth;  posterior  margin  of  the 
pronotum  without  a  median  impressed  line,  posterior  margin  broadly 
arcuate;  legs  rather  feebly  spined,  the  longer  spur  of  the  posterior 
tibia  but  little  shorter  than  the  post-basitarsus;  claws  with  an  erect 
inner  tooth;  the  stemites  emarginate  on  the  apical  margin,  the 
emargination  on  the  fourth  deeper  and  subtriangular,  the  others 
broadly,  arcuately  emaiginate;  third  cubital  cell  shorter  on  the 
radius  than  the  second,  the  distance  between  the  second  and  third 
transverse  cubiti  subequal  in  length  with  the  distance  between  the 
second  transverse  cubitus  and  the  second  recurrent  vein;  transverae 
median  on  the  hind  wings  about  three  times  the  width  of  the  vein 
beyond  the  cubitus.  Black;  antennae  beneath  and  the  third,  fourth, 
and  fifth  joints  above  rufo-ferruginous;  dypeus  except  a  lai^ 
median  spot,  which  is  broader  basally  and  narrowed  to  the  truncate 
apex,  inner  orbits  more  broadly  below,  single  line  from  the  anterior 
ocellus  to  between  the  bases  of  the  antennae,  a  narrow  line  on  the 
posterior  orbits  which  nearly  meets  the  occiput,  narrow  posterior 
margin  of  the  pronotum,  small  spot  on  the  sides  of  the  prono- 
tum, two  paralld  lines  on  the  mesonotum  which  are  confluent  pos- 
teriorly, spots  on  the  side  of  the  scuteUum,  metanotum,  two  other 
elongate  spots  on  the  mesepistemum  basally,  margin  of  the  mete- 
pimeron,  two  spots  on  the  posterior  face  of  the  propodeum  basally, 
abdominal  segments  above  and  below,  narrow  bands  on  the  basal 
margin  of  the  second,  third,  and  fourth  tergites  and  most  of  the  fifth 
tergite  yellow;  legs  black,  the  anterior  coxae  beneath,  small  spot  sides 
of  the  intermediate  coxae  yellow;  apices  of  the  femora  (more  broadly 
on  the  four  anterior  ones)  tibiae  and  tarsi  rufo-ferruginous;  calcaria 
pallid;  wings  yellowish  hyaline,  the  apices  dusky;  venation  yellowish 
basally,  apicaUy  pale  brown. 

Mayaguez,  Porto  Rico.  Two  females,  one  collected  January  27 
(type)  the  other  January  25,  1912,  by  C.  W.  Hooker,  for  whom  this 
species  is  named. 

Tj/p^.— Cat.  No.  15079,  U.S.N.M. 

BATAZONUS  MXTNDIFORMIS,  n0W  spedet. 

Female. — ^Length  10  mm.  Anterior  margin  of  the  clypeus  gently 
emarginate,  the  apex  granular  with  a  few  large  pimctures;  front 
viewed  from  the  side  very  slightly  rounded;  vertex  viewed  from  in 
front  flat;  anterior  ocellus  shghtly  larger  than  the  lateral  ocelli; 
postocellar  line  slightly  longer  than  the  oceUocular  line;  antennae 
slender,  the  third  joint  about  one-third  longer  than  the  fourth; 
posterior  margin  of  the  pronotum  with  the  normal  line-like  depres- 
sion; posterior  margin  of  the  pronotimi  subtriangularly,  emarginate; 
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venation  nearly  as  in  hooTceri;  emai^ination  of  the  stemites  as  in 
Tmkeri.  Black,  variegated  with  yellow  and  ferruginous;  dypeus 
except  transverse  spot  basally,  inner  orbits  (broader  below),  a  line 
from  the  median  ocellus  between  the  bases  of  the  antennae,  narrow 
posterior  orbits  almost  meeting  on  the  occiput,  spot  on  the  anterior 
margin  of  the  pronotum,  spot  on  the  sides  of  the  pronotum,  posterior 
margin  of  the  pronotimi  broadly,  tegula  except  the  fuscous  margins, 
two  narrow  lines  on  the  mesonotum  which  converge  posteriorly  to 
fonn  a  spot,  spots  on  the  scuteUmn,  metanotimi,  two  large  spots  on 
the  mesepistemum,  spots  on  the  metapleurae  just  below  the  wings, 
posterior  face  of  the  propodeum,  the  dorsal  aspect  of  the  propo- 
deum  except  in  the  middle,  posterior  margin  of  the  metaepimeron, 
two  basal  segments  above  and  below  at  base  and  the  basal  mai^  of 
the  third  tergite  yellow;  legs  ferruginous,  coxae  black,  the  four  ante- 
rior ones  yellow  beneath,  the  four  posterior  ones  with  a  yellow  spot  on 
the  posterior  mai^in,  tarsi  yellow,  the  bases  of  the  joints  ferruginous; 
abdomen  except  where  mentioned  rufo-ferruginous;  antennae  rufo- 
ferruginous  to  the  sixth  joint  beyond  which  they  are  dark  brown;  head 
and  thorax  except  where  mentioned  black;  wings  yellowish  when 
viewed  in  certain  lights  with  a  strong  bluish  tinge;  venation  yellowish 
to  pale  brown. 

Male. — ^Length  6.5  mm.  Agrees  very  well  with  the  above  descrip- 
tion of  the  female,  but  has  the  colors  of  the  abdomen  more  sharply 
contrasted,  the  clpyeus  without  black  spot,  the  yellow  on  the  posterior 
orbits  and  that  on  the  propodeimi  is  broader,  the  bases  of  the  four 
posterior  femora  black.  Third  antennal  joint  is  distinctly  shorter 
than  the  foiulh. 

Described  from  three  females  and  two  males  collected  in  the  West 
Indies.  The  type  female  was  collected  at  Bonwood  Valley  near 
Kingston,  Jamaica,  October  21,  at  an  altitude  of  eight  hundred  feet 
on  "second  growth."  The  allotype  male  was  collected  near  Mount 
Gay  Leeward,  Jamaica  (?),  September  23,  at  an  altitude  of  three 
hundred  feet  in  an  open  space  on  herbage.  One  female  collected  on 
Windward  side  of  St.  Vincent  by  H.  H.  Smith.  The  other  specimens 
bore  no  definite  locality. 

ryp«.— Cat.  No.  15080,  U.S.N.M. 

This  is  the  species  recorded  from  the  West  Indies  by  Ashmead  as 
PycnopompUiLS  mavus. 

Family  EUMENIDAE. 

Genus  ODYNERUS  Latreille. 

Subgenus  STSNODYNEBITS  Saussure. 

Orovp  P&ECAMPAinTLATL 

Clypeus  much  longer  than  wide,  apex  tnmcate;  head  with  separate 
distinct  pimctures;  inside  of  lateral  ocelU  with  a  tubercule,  much 
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stronger  in  male;  anterior  margin  of  pronotum  with  a  fine  carina, 
angles  subdentate;  thorax  with  separate  pimctures;  meso-scuto- 
scutellar  sutures  foveolate;  scutellum  with  a  median  longitudinal 
furrow;  metanotum  narrow,  raised,  emarginate  in  middle;  apical  mar- 
gin of  the  second  dorsal  strongly  reflexed;  sutiu^  of  second  ventral 
strongly  foveolate;  base  of  second  ventral  with  a  median  sulcus;  pos- 
terior coxae  with  a  spine.  Mostly  rufo-ferruginous;  wings  strongly 
dusky. 

Odynerus  stUciventris  Cameron  and  O.  congresaensis  Cameron,  judg- 
ing from  the  descriptions  are  similar  in  color,  but  the  metanotum  is 
quite  different.  The  species  of  this  group  may  be  separated  by  the 
following  table: 

Head  black  and  yellow;  mesoscutum  black;  anterior  ocellus  hooded;  third  dorsal 
slightly  reflexed,  male precampanulaUu  Viereck. 

Head  rufo-ferruginous  or  with  some  black;  mesoscutum  moistly  ferruginous;  anterior 
ocellus  not  hooded;  third  dorsal  segment  not  reflexed,  female 1. 

1.  No  depression  behind  ocelli;  front  and  posterior  (Nrbits  with  rather  close  distinct 
punctures  (second  dorsal  with  free  yellow  spot) blawu»  Bohwer. 

A  shallow  depression  behind  ocelli;  head  with  poorly  defined  widely  separated  punc- 
tures  odontosdmu  "Rchwesr. 

ODTNERUS  (STENODTNBRUS)  PRBCAMPANULATUS  VIereck. 

One  male  which  agrees  very  well  with  the  original  description  of 
this  species  was  collected  May  6,  1910,  at  Albuquerque,  New  Mexico, 
by  J.  R.  Watson. 

ODTNERUS  (STBNODTNSRUS)  BLAWU8,  HBW  tptdM. 

This  may  be  the  female  of  precampanvJaiusy  but  the  head  is  more 
strongly  pimctured,  and  there  is  a  free  yellow  spot  on  the  second 
dorsal  segment,  as  well  as  some  other  characters. 

Female. — ^Length  to  apex  of  second  dorsal  7.5  dmu.  Clypeus 
striatopimctate;  pimctures  of  the  head  rather  large  and  not  separated 
from  each  other  by  more  than  twice  the  width  of  a  pimcture;  first 
joint  of  the  flagellum  slightly  longer  than  the  second;  mesothorax 
punctured  like  the  head;  lateral  aspect  of  propodeum  finely  striato- 
punctate;  metanotmn  not  serrate;  abdomen  punctured  similar  to 
head.  Rufo-ferruginous;  flagellum  above,  antennal  foveae,  rectangu- 
lar spot  inclosing  ocelli,  spot  on  anterior  mesoscutum,  sutures  of 
mesothorax  and  prepectus  black;  small  spot  at  eye  emargination, 
two  small  spots  on  middle  of  pronotmn,  band  on  first,  second,  and 
third  dorsal  segments  and  a  small  spot  on  second  dorsal  yellow. 
Wings  irridescent,  venation  black. 

Albuquerque,  New  Mexico.  One  female  collected  May  6,  1910, 
by  J.  R.  Watson. 

Type.-^SLi.  No.  14306  U.S.N.M. 
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ODTKKRUS  (8TSNODTNBRUS)  ODORTOSCUIUS.  new  spedet. 

Female. — ^Length  to  apex  of  second  dorsal  segment  7  mm.  Clypeus 
striato-pmictate;  head  with  small,  weU  scattered  punctures,  which 
are  separated  from  each  other  by  three  to  five  times  the  width  of  the 
pimctures  (below  the  emargination  of  the  eye  the  punctures  are 
larger  and  better  defined);  first  joint  of  the  flagellum  about  one- 
third  longer  than  the  second;  mesothorax  with  large,  close  pimctures, 
more  widely  separated  on  the  posterior  part  of  scutiun;  metapleurae 
and  anterior  part  of  latro-propodeum  finely  striate;  posterior  part  of 
the  sides  of  the  propodeimi  with  nearly  confluent  pimctures;  abdomen 
closely  punctured.  Rufo-ferruginous;  flagellum  above,  a  spot  (nar- 
rowed posteriorly  and  emarginate  medially  anteriorly)  enclosing 
ocelli,  spot  on  anterior  mesoscutum,  prepectus,  sutures  of  metathorax 
and  a  spot  at  base  of  second  dorsal  s^ment  black;  apical  margins  of 
the  first  and  second  dorsal  segments  broadly  yellow;  costa  and  stigma 
testaceous,  venation  pale  brown. 

Paratype  differs  in  having  small  yellow  spots  at  the  emargination 
of  eye  and  two  spots  on  middle  of  pronotum. 

Las  Cruces,  New  Mexico.    Two  females,  the  type,  ^'Ckll.  5091." 

7Vp«.— €at.  No.  14307,  U.S.N.M. 

ODTIIKRUS  (STBHODTHERUS)  ODONTOSCHIUS,  w.  DICHROUS,  new  variety. 

Female. — ^Length  of  apex  of  second  dorsal  segment  7  mm.  Differs 
from  the  typical  form  in  the  absence  of  black  markings  and  in  the 
presence  of  a  yellow  spot  below  the  teniae,  four  yellow  spots  on  sec- 
ond dorsal  and  a  yellow  band  on  the  third  dorsal  segment. 

Las  Cruces,  New  Mexico.  One  female  collected  October  5,  1895, 
by  Prof.  T.  D.  A.  Cockerell. 

Type.-^eit.  No.  14308,  U.S.N.M. 


ODTITSRUS  (STBNODTNERUS)  ANACARDIVORil,  IMW  tpedeik 

Related  to  Odynerus  (Stenodyntrus)  australia  Robertson  but  may 
be  separated  from  that  species  by  having  the  anterior  face  of  the  first 
teigite  sculptured,  by  the  more  sharply  dentate  clypeus  and  in  being 
general  more  coarsely  punctured. 

Female. — ^Length  11  mm.  Clypeus  slightly  longer  than  wide,  the 
anterior  margin  dentate,  the  teeth  broad  and  obtusely  truncate,  the 
surface  coarsely  striato-punctate  with  a  carina  running  down  each 
tooth;  frontal  carina  flattened  and  with  a  median  fovea;  head 
coarsely,  distinctly  punctured,  no  tubercule  behind  the  lateral  oceUi; 
postocellar  line  distinctly  longer  than  the  ocellocular  line;  antennae 
thickened  apically,  the  third  joint  about  one-hatf  longer  than  the 
81022**—Proc.N.M.  vol.49— 15 ^18 
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fourth;  pronotum  punctured  similarly  to  the  vertex;  the  lateral  an- 
terior angles  not  dentate;  mesoscutum  and  scutellum  punctured 
similarly  to  the  pronotum;  the  scutmn  with  faintly  indicated  notauli 
posteriorly;  the  metanotum  with  widely  separated  punctures;  mes* 
epistemimi  more  sparcely  punctiu^ed  than  the  mesoscutum;  propo- 
deimi  coarsely,  closely  pimctured,  almost  reticulate  without  ridges  or 
elevations;  first  tergite  very  coarsely  punctured  anteriorly  so  as  to 
be  almost  reticulate,  posteriorly  the  pimctures  are  more  separated; 
the  second  tergite  with  distinct,  well  defined  punctures  basally 
and  apically ;  the  median  area  with  setigerous  pimctur^  only;  second 
stemite  with  sparse,  well  defined  pimctures;  the  suture  between  the 
first  and  second  stemites  strongly  foveolate;  legs  normal.  Black; 
clypeus,  frontal  carina,  a  clot  at  the  emargination  of  the  eyes,  a  spot 
on  the  superior  posterior  orbits,  the  anterior  median  area  of  the  pro- 
notxmi,  tegulae,  spot  below,  metanotmn,  propodeum,  first  s^ment, 
narrow  apical  margin  of  the  second  tei^te,  dark  rufous  ;'legs  except 
the  anterior  coxae  dark  rufous;  antennae  rufous  to  the  sixth  joint, 
beyond  that,  brown;  wings  dark  smoky;  venation  black. 

Miami,  Florida.  Described  from  one  female  collected  August  13, 
1913,  by  E.  R.  Sasscer  and  recorded  as  feeding  on  Anacardium  excdsum 

Type.—Cfit.  No.  16853,  U.S.N.M. 

Subgenus  ODTNSBUS  sensu  stilota. 
ODTNBRUS  BIAROARBTBLLUS,  new 


This  species  can  be  readily  separated  from  all  other  Americaa 
species  by  the  bright  red  second  tergite,  legs,  and  dense  black  hair  on 
the  body.  In  structure  it  is  also  different  from  many  of  the  American 
species  as  the  following  description  will  show. 

Female. — Length  8  mm.  Clypeus  wider  than  long,  gently  evenly 
convex,  the  anterior  margin  produced  into  a  broad  tooth  which  is 
deeply  emarginate,  the  lobes  being  obtusely  pointed  and  well  defined, 
the  surface  with  sparse,  well-defined  pimctures  which  are  smaller 
medianly  than  apically;  the  head  below  the  supraorbital  line  with 
close,  distinct  punctures  which  around  the  antennss  become  conflu- 
ent; vertex  and  posterior  orbits  shining,  with  sparse,  well-defined 
punctures;  postoceUar  line  subequal  with  the  ocellocular  line;  flagel- 
lum  short,  thickening  apically,  the  third  joint  distinctly  longer  than 
the  foiuiii  and  fifth  which  are  narrower  basally;  pronotum  with  dose 
rather  small  punctures;  mesoscutum  more  sparsely  pimctured;  pimc- 
tures denser  laterally;  notauli  weJl  defined,  extending  to  the  base  of 
the  scutellum,  diverging  from  the  anterior  third;  suture  between  the 
scutellum  and  scutum  finely  foveolate;  scutellum  shining,  more 
densely  punctured  posteriorly,  parted  by  a  faint  median  furrow; . 
metanotum  sloping,  opaque,  finely  granular  with  a  few  large,  irregular 
punctures;  propodeiun  sculptured  similar  to  the  metanotiun,  without 
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a  concave  area  and  without  ridges  or  teeth;  abdomen  shining,  when 
highly  magnified  the  apical  segments  are  finely  granular;  first  tergite 
about  four  times  as  wide  as  long;  the  second  tergite  one  and  one- 
third  times  as  wide  as  long,  the  third  tergite  retracted;  pygidium 
poorly  defined.  Black;  palpi  and  mouth  parts  brown;  band  on  the 
posterior  mai^in  of  the  first  tergite,  the  second  segment  except  a  rec- 
tangular spot  on  the  basal  middle  of  the  stemite  and  tergite,  legs 
beyond  the  apical  third  of  the  femora,  bright  red  (this  color  is  not  due 
to  cyanide);  body  densely  clothed  with  black  hairs,  those  on  the 
second  tergite  becoming  shorter  and  less  black;  wings  dusky  hyaline; 
venation  black« 

Male, — ^Length  8  mm.  Qypeus  yellowish  white  except  the  apical 
margin  which  is  piceous,  surface  with  appressed,  glistening  white  hairs 
with  a  few  large  erect  hairs  interspread;  second  sternite  without  a 
black  si>ot;  wings  slightly  paler  than  in  the  female.  Otherwise  the 
characters  given  for  the  opposite  sex  apply  well  to  this  sex. 

Troublesome,  Colorado.  Described  from  one  female  (type)  and 
two  males  (one  allotype)  collected  at  an  altitude  of  7,345  feet,  June  8, 
1908,  by  S.  A.  Rohwer. 

Type.— Cat.  No.  18526,  U.S.NM. 

Family  SPHECIDAE. 

Genus  DIODONTUS  Curtis  (not  Auctorum). 

Neofma  Yibrsck. 

Diodontm  Cubtis,  Brit.  Ent.,  vol.  11, 1834,  p.  496. 

Type. — PserCpaUipes  Panzer  (Original  designation). 

Neo/oxia  Vderbck,  TranB.  Amer.  Ent.  Soc.,  vol.  27, 1901,  p.  338. 

Type. — Psen  atrata  Panzer  (Origmal  designation). 

According  to  the  published  synonymy  Psen  pdUipes  Panzer  and 
Psen  airata  Panzer  are  the  same.  Therefore  by  synonymy  Neofoxia 
Viereok  becomes  isogenotypic  with  Diodontus  Curtis  (not  Auctorum). 

Genus  XYLOCELIA,  ne'w  genus. 

Diodontus  Shuckabd  and  of  Authors. 

When  Curtis  originally  f oimded  his  genus  DiodorUus  he  stated  that 
the  type  was  Psen  paUipes  Panzer.  In  1837,  having  discovered  his 
error,  he  wrote  that  what  he  figured  as  DiodorUus  paUipes  (Panzer) 
was  Pemphredon  iristis  Van  de  Linden  and  therefore  seems  to  consider 
Van  de  Linden's  species  as  the  type  of  DiodorUus.  This  he  had  no 
right  to  do,  because,  '^When  in  the  original  publication  of  a  genus, 
one  of  the  species  is  definitely  designated  as  type,  this  species  shall  be 
accepted  as  type  regardless  of  any  other  consideration."  *    Curtis 

>  Scionoe,  n.  s.,  vol.  36,  No.  668,  Oct.  18, 1907.    Bee  also  opinion  66  of  International  Commission  on 
Zoologlcil  Nomenclatnre. 
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definitely  said  "type  of  the  genus,  Psen  paUipes  Panzer."  He  did 
not  say,  type  of  the  genus  Psen  paUipes  Panzer  as  determined  by  me; 
therefore  Psen  paUipes  Panzer  (not  Curtis)  must  be  the  type  of 
Diodontus.  This  is  unfortunate  as  Diodantus  will  apply  to  the  group 
of  insects  known  as  Neofoxia  and  belong  to  Pseninae.  The  Diodontus 
of  Shuckard  and  authors  is  without  a  name,  and  may  be  called 
Xylocdia.    The  type  of  Xylocelia  is  Diodontus  occidentdHs  Fox. 

Genus  PSEN  Latpeille. 
PSEN  (imCBSA)  MODBSTA,  now  tpeclMk 

Male. — ^Length  6  mm.  Anterior  margin  of  the  clypeus  tridentate; 
frontal  carina  complete  from  the  anterior  ocellus  to  between  the 
bases  of  the  antennae,  not  strongly  raised;  front  coarsely  striato- 
punctate;  vertex  shiny,  finely  punctured;  ocelli  nearly  an  equilateral 
triangle;  the  postocellar  line  much  shorter  than  the  oceUocular  line; 
antennae  very  slightly  thickened  apically,  densely  clothed  with  pale 
pile,  the  third  joint  much  longer  than  the  fourth;  mesonotum  coarsely 
striato-pimctate  in  the  middle,  anteriorly  the  striae  are  more  promi- 
nent, laterally  sparsely  punctured;  scutellum  shiny,  sparsely  pimc- 
tured;  propodeiun  with  triangular-shaped  basal  depression,  coarsely 
punctured,  the  sides  and  posterior  face  coarsely  reticulate;  petiole 
long,  abnost  as  long  as  to  the  apex  of  the  hind  femora,  when  the  hind 
legs  are  stretched  longitudinally;  petiole  trisidcate  dorsally,  uni* 
sulcate  laterally;  abdomen  shiny,  practically  impunctate.  Black; 
cheeks,  face  below  the  antennae,  pleura  and  propodeiun  densely 
clothed  with  silvery  pile;  tarsi  pallid;  wings  dusky  hyaline,  iridescent; 
venation  dark  brown. 

Mayaguez,  Porto  Rico.  Described  from  three  males.  No  collector 
given. 

rypc.— Cat.  No.  15081,  U.S.N.M. 

Genus  AMMOBIA  Billberg. 

AMMOBIA  SPOnOER  (KoU). 

A  male  of  this  species  was  collected  by  W.  BUther  in  the  Blue 
Mountains,  vicinity  of  Gordon  Town,  Jamaica. 

Genus  LARROPSIS  Patton. 

LARROPSIS  ORACnJS,  new  tpMlM. 

Related  to  conferta  (Fox),  but  may  be  distinguished  from  that 
species  by  the  greater  distance  between  the  eyes  at  the  vertex  and 
yellowish  wings. 

Female. — ^Length  10  mm.  Anterior  margin  of  the  clypeus  rounded, 
indistinctly  dentate  laterally;  head  with  distinct,  separated  punctures, 

'  *  ^^  are  more  widely  separated  along  the  median  Une;  space  between 
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the  eyes  at  the  top  slightly  greater  than  the  length  of  the  second; 
third;  and  fourth  antennal  joints;  first  joint  of  fiagellum  distinctly 
shorter  than  the  second;  dorsal  margin  of  pronotum  with  a  median 
notch;  mesothorax  with  fine,  distinct,  close  pmictures;  scuteUiun  not 
nnpressed;  dorsal  surface  of  propodeum  widi  a  raised  area  which  is 
pointed  posteriorly,  with  transverse  fine  striae,  and  a  median  longir 
tudinal  furrow;  sides  of  propodeum  finely  punctured;  third  cubital 
cell  longer  on  the  radius  than  second;  pygidium  about  twice  as  long 
as  the  basal  width,  rounded  apically,  with  a  few  scattered  pimctures. 
Black;  tegulae  and  tarsi  rufo-testaceous;  first  three  abdominal  seg- 
ments orange  color;  wings  hyaline,  yellowish;  venation  yellow. 

Male. — ^Length  8  nun.  What  may  be  the  male  differs  from  the 
description  of  the  male  of  eonferta  as  follows:  space  between  the  eyes 
at  vertex  greater  than  the  second,  third,  and  fourth  antennal  joints; 
scutelluni  not  impressed.  Differs  from  the  female  in  the  hyaline 
wings,  slightly  darker  venation  and  in  being  rather  more  coarsely 
sculptured. 

Denver,  Colorado.  One  female  collected  August  1  (type).  One 
male  from  C.  F.  Baker  Collection,  Colorado. 

Type.— Cat.  No.  14409,  U.S.N.M. 

LARROPSIS  DOLOSAHA,  tttw  spedet. 

Superficially  like  vegaia  (Fox),  but  is  very  distinct  from  that  spe- 
des.  In  Fox's  table  it  runs  to  dcHosa  (Fox),  from  which  it  may  be 
separated  as  follows:  Length  13.5  mm.;  abdomen  black;  striae  of 
the  posterior  face  stronger  than  those  of  the  sides  of  the  propodeum; 
a  narrow  area  on  each  side  of  the  frontal  line  sparsely  punctured; 
tarsi  black.    Female. 

Gawan,  Washington.  One  female  collected  by  J.  A.  Hyslop, 
August  24,  1911.  Carrying  a  female  Orthopteran  belonging  to  the 
genos  Phrixocnemis. 

Type.—U40S,  U.S.N.M. 

Genus  PIAGETIA  Pitsema. 
IHcranorhina  Shuckard  1840  not  Hope  1837. 

Turner^  states  that  DicranorhiTia  Shuckard  shoidd  replace  Piagetia 
Ritsema  (1872)  because  IHcranorhina  Hope  1837  was  emended  to 
DicraTiorrhina,  This  is  not  in  accord  with  International  Code  of 
Zoological  Nomenclature.  The  emendation  of  Dicnmorhina  Hope 
will  rank  as  a  s]nionym  of  the  same  genus,  and  DicranorMna 
Shuckard  being  preoccupied,  can  not  replace  Pia^fetia  Ritsema. 

1  Ann.  Mag.  Nat.  Hist.,  ser.  8,  vol.  9, 1912,  p.  199. 


Digitized  by  VjOOQIC 


246  PB0CEEDINQ8  OF  THE  NATIONAL  MUSEUM.  vol.49. 

Genus  PISON  Jurine. 
PISON  AURBOSERICEUM,  new  tptdM. 

This  may  be  a  dark  form  of  Pison  pdetieri  Le  Guillon,  but  as  all  of 
the  specimens  have  the  second  dorsal  mostly  black  and  Le  Guillon's 
description  is  very  short,  it  is  impossible  to  say  with  certainty.  The 
following  points  will  serve  to  separate  this  species  from  virosum 
Turner:  Space  between  antennae  subequal  with  space  between 
antenna  and  eye;  postocellar  and  ocellocular  lines  equal;  no  median 
sulcus  on  the  front;  larger;  etc.  P.  aureosericeum  may  belong  to 
the  same  group  as  marginatum  Smith  and  aurivenlra  Turner,  but  it 
does  not  agree  with  the  descriptions  of  either  of  these.  From  Pison 
aurifex  Smith,  to  which  aureosericeum  seems  to  be  closely  related,  it 
may  be  separated  by  the  facial  pubescence  extending  to  the  vertex; 
the  femora  and  trochanters  entirely  ferruginous;  and  first  dorsal  s^- 
ment  is  nearly  all  ferruginous. 

Female. — ^Length  11  mm.  Oypeus  about  twice  as  wide  as  long, 
apex  truncate,  sides  hardly  angled;  distance  between  antennae  at 
base  subequal  with  the  distance  between  an  antenna  and  eye;  no 
median  frontal  sulcus;  the  distance  between  the  eyes  at  dypeus  not 
quite  twice  as  great  as  at  distance  between  them  at  the  vertex; 
emargination  of  eyes  not  quite  twice  as  deep  as  the  length  of  pedi- 
cellimi;  third  antennal  joint  distinctly  longer  than  the  fourth;  ocelli 
in  an  acute  triangle;  postocellar  and  ocellocular  lines  subequal;  head 
with  fine,  distinct  pimctures,  which  are  quite  dose  on  the  front;  pro- 
notiun  rounded,  but  Utile  below  the  top  of  mesonotiun;  mesonotum 
with  the  pimctures  larger  and  more  separate  than  those  of  the  head; 
dorsal  aspect  of  the  propodeum  with  a  strong  median  sulcus  in  which 
there  is  a  carina,  and  obUquely  striato-pimctate;  posterior  face  of  the 
propodeum  strongly,  transversely  striate,  and  with  a  partial  median 
sulcus;  abdomen  finely  punctiu*ed,  first  and  second  dorsal  segmeDts 
feebly  depressed  apicaUy,  and  the  second  slightly  constricted  basally ; 
recurrent  veins  and  transverse  cubiti  interstitial;  petiole  and  second 
cubital  cell  subequal  in  height;  third  cubital  about  twice  as  long  on 
the  cubitus;  transverse  median  distinctly  beyond  the  basal.  Black; 
mandibles,  palpi,  three  basal  joints  of  antennae,  tegulae,  legs  below 
coxae,  first  dorsal  segment  except  a  spot  at  base  and  apical  margins 
of  the  following  segments  ferruginous;  insect  abimdantly  clothed 
with  golden  pile;  wings  hyaline,  venation  testaceous,  stigma  darker. 

Male. — ^The  male  agrees  well  with  the  female  except  the  clypeua 
has  a  strong,  acute  median  tooth. 

Duaringa,  Dawson  District,  North  Queensland^  Australia.    Seven 
females  and  five  males  from  W.  F.  H.  Rosenberg. 

7Vp«.— Cat.  No.  14254,  U.S.N.M. 
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PISON  (PARAPISOll)  BRTTHROGASTRUIC  new  fpedet. 

Judging  from  the  description  this  is  colored  similar  to  perHnax 
Turner,  but  that  species  has ' '  the  scape  short,  scarcely  longer  than  the 
second  joint  of  the  flagellum/'  the  eyes  narrowly  emarginate  and  other 
points  of  difference.  P.  {Parapison)  erythrocerum  (Kohl)  has  the 
abdomen  largely  black. 

Female. — ^Length  6  mm.  dypeus  nearly  three  times  as  wide  as 
long,  slightly  prodi^ced  in  the  middle,  the  production  having  a  broad, 
low,  truncate  process;  space  between  the  eyes  at  the  clypeus  about 
one-fourth  greater  than  at  the  vertex;  space  between  bases  of 
antennae  about  half  again  as  great  as  that  between  the  antenna  and 
eye;  a  very  obscure  impressed  line  from  anterior  ocellus,  ocelli  in  an 
equilateral  triangle;  postocellar  line  about  one-fifth  longer  than  the 
ocelloctdar  line;  a  transverse  sulcus  behind  ocelli  so  the  vertex  appears 
raised;  scape  longer  than  the  two  following  joints;  antennae  short, 
the  third  joint  subequal  with  the  second  and  fourth;  head  finely, 
closely  punctured;  pronotum  long,  not  depressed  below  the  mesono- 
tum;  pro-  and  meso-notimi  very  finely,  closely  punctured;  dorsal 
aspect  of  the  propodeum  subequal  in  length  with  mesoscutum,  a 
strong  median  sulcus,  which  has  a  median  carina,  finely  obliquely 
striate;  sides  of  the  propodeum  separated  from  the  dorsal  and  posterior 
aspects  by  a  carina,  very  finely  striato-pimctate^  posterior  face  of  the 
propodeum  finely,  striato-punctate,  witix  an  incomplete  median  sulcus, 
the  ventral  margin  foveolate;  abdomen  finely  punctured,  apical 
mai^in  of  three  basal  s^ments  depressed,  second  slightly  constricted 
basally;  first  recurrent  vein  slightly  basad  of  apical  third;  second 
recurrent  vein  nearly  int^rstititial  with  the  (second)  first  transverse 
cubitus;  (third)  second  cubital  nearly  pointed  on  radius;  transverse 
median  more  than  half  its  length  basad  of  basal.  Black;  mandibles, 
palpi,  antennae,  legs  below  middle  of  trochanters,  and  abdomen  fer- 
ruginoos;  face,  below  antennae  and  pectus  with  silvery  pile;  wings 
hyaline,  iridescent;  venation  testaceous,  stigma  and  costa  brown. 

Duaringa,  Dawson  District,  North  Queensland,  Australia*    One 
female  from  W.  F.  H.  Rosenberg. 

Type.— Cat.  No.  14255,  U.S.N.M. 

Genus  NYSSON  Latreille, 

ITTSSON  (BATHTSTBOUS)  BASUIUVUS,  n« 


Resembles  to  some  extent  Nysson  armatus  Cresson,  but  may  be 
readily  separated  from  that  species  by  having  the  four  anterior  legs 
black. 

Female. — ^Length  5.5  mm.  Anterior  margin  of  the  clypeus  broadly 
rounded;  distance  between  the  eyes  at  the  clypeiis  about  half  the 
distance  between  them  at  the  vertex;  head  finely  granular  with  a  few 
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laj^e  punctureB;  ocelli  in  a  low  -  triangle;  postocellar  line  slightly 
shorter  than  the  ocellocular  line;  the  intraocellar  area  raised;  meao- 
notum  finely  punctured  with  a  number  of  large  close  punctures  which 
are  denser  anteriorly;  scutellum  punctured  like  the  mesonotum; 
mesepistemum  punctured  like  the  mesonotum;  propodeum  finely 
punctured;  dorsal  aspect  separated  from  the  posterior  aspect  by 
a  carina,  apically  the  dorsal  aspect  has  three  carinae  which  are 
united  in  such  manner  as  to  form  a  double  U,  which  is  open 
anteriorly;  legs  practically  without  spines;  venation  normal;  the 
third  cubital  cell  very  narrow  on  the  radius,  the  distance  between  the 
second  and  third  transverse  cubiti  being  subequal  with  the  distance 
between  the  second  transverse  cubitus  and  the  first  recurrent  vein; 
abdomen  shiny,  a  number  of  small,  well  defined  and  well  separated 
punctures;  pygidium  about  one  and  one-half  times  as  long  as  broad, 
the  apical  margin  nearly  rounded.  Black;  narrow  posterior  margin 
of  the  pronotum,  tubercule,  two  spots  on  the  scutellum,  elongate  lat- 
eral spots,  bands  on  the  tergites  from  the  first  to  the  fourth  inclusive 
(those  on  the  first  and  second  segments  are  broad)  white;  first  abdomi- 
nal segment,  except  where  mentioned,  and  the  posterior  femora 
rufous;  densely  clothed  with  yellow  pile  which  is  denser  on  the  front 
and  cheeks;  wings  dusky  hyaline;  venation  dark  brown;  antennae 
slightly  thickening  apically,  the  third  and  fourth  joints  subequal  in 
length. 

Mayaguez,  Porto  Rico.  Described  from  one  female  collected  Jan- 
uary 27,  1912,  by  C.  W.  Hooker. 

Type.— Cfit.  No.  15082.  U.S.N.M. 

Genus  CERCERIS  Latpeille. 

CBRCBRIS  liAROARXTBLLA,  new  fpedet. 

Apparently  related  to  Cereeris /estiva  Cresson,  but  may  be  readily 
separated  from  that  species  by  the  different  colored  antennae  and 
the  yellow  propodeal  inclosure. 

Male. — ^Length,  9.5  mm.  Clypeus  gently  convex;  anterior  margin 
feebly  crenulate;  frontal  camia  strong;  ocelli  in  a  low  triangle; 
postocellar  line  a  little  shorter  than  the  ocellocular  line;  head 
closely,  regularly  punctured  except  the  area  around  and  inclosed 
by  the  ocelli,  which  is  shiay,  but  more  sparsly  pimctured;  antennae 
normal,  third  joint  subequal  in  length  to  the  fourth;  mesne  turn 
shiny,  with  a  few  irregular  punctures;  mesopleura  with  rather  large, 
dose  punctures;  propodeal  inclosure  shiny,  impimctuate;  propo- 
deum shiny,  with  a  few  widely  scattered  punctures;  stemeUum 
rectangular  in  outline  and  without  a  triangularly  shaped  depression; 
abdomen  shiny,  with  a  few  scattered  punctures;  pygidium  about 
one  and  one-half  times  as  long  as  broad,  nearly  parallel-sided,  the 
apex  truncate;  last  ventral  abdominal  segment  deeply,  arcuately 
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emarginate,  the  lobes  rather  narrow,  rounded  apically.  Black;  spot 
on  the  base  of  mandibles,  clypeus,  inner  orbits  to  a  little  above  the 
antennae,  supradypeal  area,  a  narrow  line  on  the  posterior  orbits; 
pronotum,  a  spot  on  the  tegula,  a  large  spot  below  the  tegula,  a 
smaller  spot  below  this  large  spot,  scutellum,  propodeal  indosure, 
elongate  spots  on  the  side  of  the  propodeum,  apical  margin  of  the 
first  tergite,  apical  margins  of  the  second,  third,  and  fourth  tergites 
(broader  laterally,  bands  on  the  third  and  fourth  narrower)  yellow; 
legs  black;  trochanters,  the  apices  of  the  four  anterior  femora 
beneath,  the  four  anterior  tibiae  and  the  basal  half  of  the  posterior 
tibiae  (broader  beneath)  yellow;  wings  dusky  hyaline,  dear,  basally, 
iridescent;  venation  dark  brown;  stigma  pale  brown;  head  and 
thorax  clothed  with  erect  gray  hair;  flagellum  beneath  piceous; 
lateral  spots  on  the  second,  third,  and  fourth  stemites  yellow. 

Mayaguez,  Porto  Rico.  Three  males  collected  by  C.  W.  Hooker, 
January  29,  1912. 

Type.—Cdkt.  No.  15076,  U.S.N.M, 
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CRITICAL  NOTES  ON  THE  SUBSPECIES  OF  THE  SPOTTED 
OWL,  STEIX  OCCIDENTAUS  (XANTUS). 


By  Habbt  C.  Obbhholseb, 

O/theBioloffkalSvrveif,  UniUd  StiUes  Department  of  AgricuUure. 


The  four  cuirent  subspecies  of  Stiix  occidentalism  with  the  geo- 
graphical range  apportioned  to  each,  are  as  follows: 

STsrc  occiDBimus  occidbhtaus  (Xmhw). 

Symium  occiderUdU  Xamtus,  Ptoc.  Acad.  Nat.  Scl.  Fhila.,  1859,  p.  193  (Fort 
Tejon,  California). 

Southern  California  and  northern  Lower  California. 

STSIZ  OCCmBimUS  CAUBIN a  (M«fxtem). 

Sffrnium  oecideniale  ecnmnum  Mbrriax,  Auk,  vol.  15,  January,  1898,  p.  40  (Mount 
Vernon,  Skagit  Valley,  Waahington). 

Southern  British  Columbia,  south  through  western  Washington  and 
western  Or^on  to  central  California. 

SISIX  OCCIDBHTALXS  HUACHITGAS  Swutli. 

StHx  oeddentalis  kuachucx  Swabth,  Univ.  Calif.  Publ.  ZooL,  vol.  7,  No.  1,  May 
26, 1910,  p.  3  (Huachuca  Mountains,  Arizona). 

Arizona,  New  Mexico,  Colorado,  and  central  western  Texas. 

SnuX  OCCIDBHTAU8  LUCIDA  (NelMo). 

Symium  ocddentale  lucidum  Nelson,  Proc.  Biol.  Soc.  Wash.,  vol.  16,  November 
30, 1903,  p.  152  (Mount  Tancdtaro,  Miclioacan,  Mexico). 

States  of  Guanajuato  and  Michoacan,  Mexico. 

Each  of  these  forms  was  originally  described  from  a  single  specimen, 
and  the  species  is  stiU  imcommon  in  museums.  Recent  collecting  for 
the  United  States  Biological  Survey  has  resulted  in  the  acquisition  of 
eight  adult  specimens  of  Strix  occiderUdlis  JitiacTmcae,  all  in  fine  adult 
autumn  plumage,  six  of  them  from  New  Mexico,  the  others  from 
Arizona.  The  types  of  Strix  ocdderUalis  caurina  and  Strix  occidentalis 
ludda  are  also  in  the  Biological  Survey  collection;  while  in  addition 
the  United  States  National  Museiun  possesses  the  type  of  Strix  ocd- 
ienialis  occidentalis  and  another  California  specimen;  one  adult  Strix 
occiderUdlis  ludda  from  Guanajuato^  Mexico;  and  a  practically  topo- 
typical  example  of  Strix  occiderUalis  Tiuachucae.    Through  the  kindness 
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of  Dr.  Joseph  GrinneU  I  have  been  able  to  examine  the  type  of  Strix 
ocddenUdis  haachucae;  and  Dr.  Louis  B.  Bishop  has  obli^ngly  sent 
two  specimens  from  New  Mexico,  together  with  three  from  Arizona, 
and  two  of  Strix  occidentalis  occidentaUs  from  California.  Throu^ 
Mr.  H.  S.  Swarth  it  has  been  made  possible  to  borrow  nine  more 
specimens  of  Strix  occidentalis  occidentalis  from  California,  which  he 
had  brought  together  for  a  further  study  of  his  Strix  occidentalis 
huachucae.  He,  furthermore,  very  courteously  offered  the  writer  the 
use  of  his  manuscript  notes  made  with  the  view  of  publishing  a  sup- 
plementary account.  The  above  material,  altogether  31  specimens, 
including  2  in  juvenal  plumage,  constitutes  by  considerable  the 
largest  series  of  birds  of  this  species  that  has  ever  been  available  at 
one  time.  A  careful  study  of  these  for  the  purpose  of  identifying 
specimens  in  the  collection  of  the  Biological  Survey,  compels  some 
surprising  as  well  as  interesting  conclusions,  which  seem  worthy  of 
printed  record. 

The  eight  adult  examples  from  New  Mexico,  together  with  the  six 
from  southern  Arizona,  represent  what  should  be  typical  Strix  occi- 
dentalis liuackucae.  This  race,  quoting  the  original  description,^ 
differs  from  Strix  occidentalis  occidentalis  as  follows: 

'^Similar  to  Strix  occidentalis  occidentalis  (Xantus),  but  slightly 
smaller,  and  conspicuously  paler;  white  markings  more  extensive 
and  dark  areas  less  deep  toned." 

An  exhaustive  comparison  of  this  series  of  14  adults  from  New 
Mexico  and  Arizona  with  typical  Strix  occidentalis  occidentalis  shows 
that  all  but  one  of  the  characters  given  to  separate  Strix  occidentalis 
hiuichucae  are  merely  individual.  The  difference  of  size  is  inconsider- 
able and  inconsequential,  as  the  appended  measurements  demonstrate; 
while  the  supposedly  most  important  distinction,  that  of  the  ligjhter 
tone  of  the  dark  areas,  appears  in  but  five  of  the  fourteen  specimens, 
and  many  of  the  others  are  even  darker  than  normal  Strix  occidentalis 
occidentalisl  A  single  bird  from  Tucson,  Arizona  (No.  84433,U.S  J»r  Ji), 
is  the  palest  of  the  present  series,  being,  in  its  light  rufescent  brown 
coloration,  very  much  like  the  type  of  Strix  occidentalis  huachucae^  but 
even  lighter  and  more  rufescent,  with  more  tinge  of  ochraceous  on  the 
face  and  lower  parts.  A  specimen  from  the  Santa  Rita  Moimtains  (No. 
241 139,  U.S.N.M.) ,  some  30  or  40  miles  south  of  Tucson  is,  however,  as 
dark  as  the  type  of  Strix  occidentalis  caurina,  the  supposedly  darkest 
form  of  the  species.  Other  examples  from  New  Mexico  are  even  darker. 
Thus,  light  rufescent  birds  like  the  Tucson  specimen  above  mentioned, 
together  with  others  nearly  as  light  in  groimd  color,  from  New  Mexico 
and  Arizona,  are  foimd  geographically  intermingled  with  dark  birds, 
and  must  be  considered,  therefore,  merely  as  representing  a  color 
phase.    There  is,  likewise,  nothing  but  individual  variation  in  the 

J  Swarth,  Univ.  Calit  Publ.  Zool.,  vol.  7,  No.  1,  May  20, 1910,  p.  3. 
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amount  of  dark  mottling  on  the  1^  and  feet  of  these  specimens,  so 
that  this  can  not  be  a  racial  characteristic.  The  only  characters,  so 
far  as  we  can  discover,  which  will  distinguish  Strix  occidenUdis  hua- 
chueae  from  Strix  ocddenUdis  oceidefUdUa  are  the  larger  white  markings 
on  scapulars,  cervix,  superior  wing-^o verts,  and  posterior  lower  parts; 
together  with  the  paler,  often  whitish  bars  on  wing-quills  and  tail- 
feathers.  This  increase  of  white  is  most  conspicuous  and  most  nearly 
constant  on  the  scapulars,  only  average  on  the  other  parts;  but 
taken  altogether,  seems  sufficient  for  the  recognition  of  the  Arizona 
race  as  distinguished  from  that  of  California. 

Another  subspecies  described  as  Syrnium  ocdderUdle  lucidum  from 
Mount  Tancitaro,  Michoacan,  Mexico,  by  Mr.  E.  W.  Nelson,*  was 
diagnosed  as  follows: 

"Darker  and  with  much  less  yellowish  buffy  suffusion  throughout 
than  in  8.  ocdderUdle;  white  markings  larger  and  clearer  white." 

The  type  is  identical  in  all  respects  with  a  specimen  from  Taylor 
Creek,  Socorro  Coimty,  New  Mexico,  except  for  being  not  quite  so 
dark  above  as  the  latter.  As  a  matter  of  fact,  most  of  the  birds  in 
the  New  Mexico  and  Arizona  series  are  fully  as  dark  as  the  type  of 
Strix  ocdderUalis  lucida,  several  of  them  even  more  deeply  colored. 
Another  Mexican  example,  from  Guanajuato,  is  the  same  as  Strix 
ocdientalis  lueida  from  Michoacan,  though  somewhat  lighter  than 
the  type,  with  almost  immaculate  white  legs  and  feet  and  more 
restricted  white  markings  on  the  upper  surface.  From  others  of  the 
Arizona  and  New  Mexico  series  it  can  not  be  distinguished.  Since, 
furthermore,  all  the  characters  valid  for  the  separation  of  Strix  occi- 
dentalis  lucida  from  Strix  ocddentdlis  ocdderUdlis  are  the  same  as 
those  distinguishing  Strix  ocdderUalia  Imachueae  from  Strix  occidentaUs 
ocdderUdliSj  it  follows  that  Strix  oceiderUalia  lucida  and  Strix  ocddentdlis 
huachucae  are  identical.  Thus  the  name  of  the  Arizona  race  becomes 
Strix  ocddentdlis  lucida  Nelson,*  because  this  name  has  several  years 
priority  over  Strix  ocddentdlis  haachucae  Swarth.' 

The  above  comparisons  necessarily  involved  an  examination  of 
Strix  ocddentdlis  caurina,  from  Mount  Vernon,  Washington.  This  was 
originally  described '  as  differing  from  Strix  ocddentdlis  ocddentdlis 
principally  by  reason  of  darker  general  coloration  and  reduced  white 
markings.  The  before-mentioned  specimens  from  California  prove 
beyond  reasonable  doubt  that  Strix  ocddentdlis  caurina  is  a  synonym 
of  Strix  ocddentdlis  ocddentdlis,  for  all  its  peculiarities  are  to  be  found 
among  these  California  birds.  Many  of  the  specimens  of  Strix  ocd- 
ienJtoiis  lucida  from  Arizona  and  New  Mexico  are  fully  as  dark  above 
as  is  Strix  ocdderUdlis  caurina,  and  some  are  even  darker;  several  are 
as  dark  below,  with  nearly  the  same  amount  of  ochraceous  suffusion 

»  Proc.  Biol.  Boc.  Wash.,  vol.  16,  NoTemher  80, 1908,  p.  153. 
»  Univ.  CaliL  Publ.  Zool.,  vol.  7,  No.  1,  May  36*  1910,  p.  8. 
9  Menrlam,  Auk,  vol.  16, 1898,  p.  40. 


Digitized  by  VjOOQIC 


254 


PB0CEEDIN08  OF  THE  NATIONAL  MUSEUM. 


VOL.  49. 


posteriorly,  and  with  practically  an  equal  amount  of  mottling  on  the 
legs  and  feet.  In  the  reduction  of  light  markings  on  the  upper  surface 
the  type  of  Strix  ocddenUdis  eaurina  may  be  closely  matched  in  all 
respects  by  some  of  the  California  birds,  as  well  as  by  the  type  of 
Strix  ocdderUdlis  ocdderUdlis.  Moreover,  the  type  of  Sirix  ocddentaUs  * 
occidentdlia  is  an  old,  formerly  mounted  specimen,  and  is  considerably 
faded  and  apparently  otherwise  discolored.  Another  southern  Cali- 
fornia example  (No.  1392,  collection  of  O.  Willett)  is  actually  identical 
with  the  type  of  Strix  occideTUalis  eaurina,  except  for  being,  darker. 
There  is  thus  no  distinctive  character  left  for  the  recognition  of  Sirix 
ocddentaUs  eaurina  as  a  subspecies. 

From  what  has  already  been  said  it  is  evident  that  there  are  but 
two  forms  of  Strix  oecidentaMsy  instead  of  four,  although  both  have 
a  relatively  wide  geographical  range.  The  only  characters  that  now 
appear  to  be  of  value  for  the  separation  of  these  geographical  races 
are  in  the  size  and  distinctness  of  the  white  markings  on  the  feathers, 
principally  of  the  upper  parts,  though  also  below,  but  there  is  great 
variation  even  in  this  respect  in  the  series  of  specimens  examined. 

The  following  millimeter  averages  of  birds  from  various  regions 
throughout  the  range  of  the  species,  show  clearly  of  how  little  sub- 
specific  value  is  any  diflFerence  of  size: 
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One  female  (Strix  oectdetUatta  oeddentalu),  from  Wash- 
fnrtan , r 

54 

Sfacfemales  (Strix  ocddentaUt  huMa),  from  Arizona 
and  New  Mexico 

58w4 

Two  females  (Strix  ocddentaUs  ludda),  from  central 
Mexico.  1 

54 

This  reduction  of  the  four  described  and  currently  recognized  sub- 
species of  Strix  oecidentalis  to  two  closely  allied  forms  is  a  surprising 
conclusion,  in  view  of  the  wide  geographical  range  of  the  species — 
from  central  Mexico  to  southern  British  Columbia — and  also  of  the 
well-known  tendency  of  owls  in  general  to  form  numerous  geographi- 
cal races,  but  it  is  inevitable  from  an  examination  of  the  material 
now  available.  The  only  other  course  possible  is  to  reduce  them 
to  a  single  form.  The  present  result  is,  however,  nearly  paralleled 
by  the  unexpected,  but  none  the  less  apparently  correct  conclusion 
by  Mr.  Robert  Ridgway*  concerning  the  lack  of  any  recognizable 
subspecies  in  Otus  Jlammeolus.  It  shows,  too,  that  geographic  or 
physiographic  analogy,  though  of  considerable  assistance  in  working 
out  geographical  races,  is  an  unsafe  guide  alone. 

1  BnU.  U.  S.  Nat.  Mus.,  No.  60,  pt.  vi,  April  8, 1914,  pp.  728-73a 
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Our  investigatioii  has  resulted,  furthermore,  in  the  interesting  dis- 
covery that  there  are  two  well-marked  color  phases  in  Striz  occiden- 
taUSf  the  lighter  of  which  is  of  comparatively  rare  occurrence.  One 
of  these  phases  is  characterized  above  by  a  deep  clove  brown  ground 
color,  below  by  markings  of  similar  color,  and  is  represented  by  many 
of  the  specimens  in  the  Arizona-New  Mexico  series,  as  well  as  by  the 
types  ^f  Syrnium  oceidentdle  cauriv/am  Merriam  and  Syrnium  ocd- 
imtdle  lucidum  Nekon.  The  other  phase  is  rather  hght  rufescent 
brown  above,  with  similar  markings  below,  and  is  exemplified  by  the 
specimen  from  Tucson  (No.  84433,  U.S.N.M.).  Between  these  two 
phases  there  are  various  intermediates,  represented  in  our  series  by 
the  types  of  Strix  oedderUalia  occidentdlis  and  Strix  ocddentdlis 
hwachueae;  several  further  examples  from  Arizona  and  New  Mexico, 
and  a  specimen  from  Pasadena,  California  (No.  135190,  U.S.N.M.). 

Another  point,  which  the  measurements  bring  out,  and  which  seems 
worthy  of  notice,  is  that  the  female  in  this  species  is  but  Uttle  larger 
than  the  male,  showing  much  less  difference  in  this  respect  than  is 
usual  among  owk. 

In  view  of  the  above  conclusions,  the  races  of  this  species  will  now 
stand  as  follows: 

STRIX  OCCIDBIVTALIS  OCCIDBHTALIS  (XMtfin). 

S^miwn  ocadenidU  Xantus,  Pioc.  Acad.  Nat.  Sd.  Phila.,  1859,  p.  193. 
Syrrdum  ocdderUale  caurinum  Mebbiam ,  Auk,  vol.  15,  January,  1898,  p.  40. 

Type-locdlUy. — ^Fort  Tejon,  California. 

Oeographical  di^rihution. — ^Pacific  coast  region  of  the  United 
States,  in  Washington,  Oregon,  and  California;  also  north  to  southern 
British  Columbia;  south  to  northern  Lower  California;  and  east  to 
eastern  California. 

Medsuremerds.^ — Male:  Total  length  (in  flesh),  436.9  mm.;* 
extent  of  wing,  763.* 

Female:  Total  length  (m  flesh),  431.8-489  (average,  463.6)  mm.; » 
extent  of  wing,  1041.4.* 

Male:*  Wing,  301-322  (average,  309.8)  mm.;  tail,  200-204  (202); 
exposed  culmen,  29.3-32  (30.9);  culmen  from  cere,  20.5-21.2  (20.9); 
tarsus,  51-54.5  (52.5). 

Female:  •  Wing,  304-315  (average,  309.9)  mm.;  tail,  193-213 
(204.9);  exposed  culmen,  30-33  (31.7);  culmen  from  cere,  20-23.8 
(22);  tarsus,  53-54  (53.7). 

1  Measomieiits  in  thJs  p^^  are  in  iniIUmeter9,and  have  been  taken  as  explained  in  the  writer's  article 
on  BtOorida  vtreaeena  (Proo.  U.  8.  Nat  Mas.,  voL  42,  August  29, 1912,  p.  533),  except  i6r  "culmen  from  cere,'* 
wbldi  is  the  chord  of  the  culmen  taken  from  the  ^  of  the  maxilla  to  the  anterior  edge  of  the  cere. 

s  One  specimen. 

*  Three  speoimeou. 

*  Four  specimens,  from  California. 

*  Seven  ^wdmens,  Anm  California  and  Washington. 
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Detailed  measurements  of  the  specimens  of  this  race  examined  are 
as  follows: 

Me€uitrement9  of  specimens  ofStrix  ocddentalis  occidentalis. 


i 


L.B.Bisbop  361951 


O.Wfflett  1392 » 
U.8.N.M.  172001. 
U.S.N.M.  1351901. 

O.Wfflett  8301... 

L3.BIshop  281901 
€.  H.  Ricbardaon 
jr.  405.1 

O.WiUett  13931.. 


L.H.Mfller 1.. 

F.S.Da«g6U4526i 

U.S.N.M.1674731.. 

L.H.limer .. 

Mu8.    Hist.    Sd. 
Art . 

O.WUlett  1395.... 


Male. 


...do.... 
...do.... 
...do.... 

Female 

...do.... 
...do.... 


..do 

..do 

..do 

...do 

Female, 
Juvoiai. 


Near  Moniovia  (alt., 
2.500  ft),  Los 
Angeles  Co.,  Cal. 

do 

FortTeJon,Cal.«..... 

Pasadena,  CaL 


Nov.    3,1913 
Nov.    9,1913 


Fillmore,  Ventura 
Co..  Cal. 

do 

Wilson  Peak  Trail, 
Los  Angeles  Co., 
Cal. 

Near  Monrovia  (alt, 
2,500  ft),  Los  An- 
geles Co.,  Cal. 

Castao  Creek,  Los 
AxieelesCo.,Cal. 

Ban  Dimas  Canyon, 
PomcHia,  Cal. 

Mount  Vernon, 
Wash.> 

Forest  Home,  CaL... 

Hills  west  of  New- 
hall,  Los  Angeles 
Co.,Cal. 

Near  Monrovia  (alt, 
2,500  ft),  Los  An- 
geles Co..  CbI. 


Nov.  1,1894 
Dec.  13.1910 
.do.. 


Q.Willett. 


do 

J.  Xantos... 
W.  B.  Jud- 
son. 

A.  N.  Stone. 


Mar.  21,1906 

Nov.    3,1913 

Apr.  10,1911 
Felx  14,1903 
June  22,1897 
Aug.  17,1913 
Mi^  20,1906 

Nov.    8,1913 


.do.. 


C.  H.  Rich- 
ardson, Jr. 

G.Willett.. 


311 


305 

322 

301 

305 

315 
309 


315 


204 


201 
203 
200 

193 

203 

211. 


31 


2L25L6 


3L3  21 
29.321 


3L3  22 


20.553 


51 
54.6 


54 


32:8 
638 


21553 
20     54 


208     3L8 


23.858 


L.  H.  Miller. 

F.  8.  Dag- 
gett 
E.  A.  Preble. 

L.  H.  Mffler. 

H.    J.    Le- 
lande. 

G.wmett.. 


310 


213 
811  208 
304  196 


30 
3L5 


22:6  54 
2L854 


203 
211 


3L3 
31 


2a6 
23 


53 

5L5 


1  Used  in  measurement  averages  on  p.  255. 

*  Type  of  Sjfmium  occiderUale  Xantus. 

>  Type  otSymium  oecidentdU  caurUnum  Merriam. 

SnUZ  OCCmBNTAUS  LUCmA  NalMn. 

Symium  occiderUale  luddum  Nelson,  Proc.  Biol.  Soc.  Wash.,  vol.  16,  November 

30, 1903,  p.  152. 
Strix  occidentalis  hvachucx  Swabth,  Univ.  Calif.  Publ.  Zool.,  vol.  7,  No.  1,  May 

26, 1910,  p.  3. 

Type-Locality, — ^Mount  Tancitaro,  Michoacan,  Mexico. 

Oeographical  distrihUian. — Southwestern  United  States  and  north- 
em  and  central  Mexico;  north  to  Colorado;  west  to  Arizona;  south 
to  Michoacan  and  Guanajuato;  and  east  to  western  Texas,  eastern 
New  Mexico,  and  central  Colorado. 

Chars,  suhsp. — Similar  to  Strix  occiderUalis  occidentalis,  but  white 
markings  on  scapulars,  upper  wing-coverts,  cervix,  and  posterior 
lower  parts  larger;  light  bars  on  remiges  and  rectrices  more  whitish. 

MeasuremerUs. — ^Male:  Total  length  (in  flesh),  419.1-444.5  (average, 
434.3)  nmi.;*  extent  of  wmg,  1054.1-1073.2  (1065.3).* 

Female:  Total  length  (in  flesh),  419.1-457.2  (average,  441.5)  mm;» 
extent  of  wing,  1041.4-1098.3  (1073.2).'* 


*  Five  specimens. 

•  Four  specimens. 
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Male:*  Wing,  302-309  (average,  307.1)  mm.;  tail,  191-206  (199.9); 
exposed  culmen,  27-32  (29.8);  culmen  from  cere,  18.6-21.5  (20.3); 
tarsus,  52-54  (53.1). 

Female:*  Wing,  302-320  (average,  312.3)  mm.;  tail,  196-212.5 
(206.3);  exposed  culmen,  29-33  (30.9);  culmen  from  cere,  19.5-23 
(21.4);  tarsus,  51.5-55.5  (53.6). 

Detailed  measurements  are  added  in  the  following  table: 

Measurements  of  specimens  ofStrix  occidtntalis  lucida. 


s  Seven  specimens,  from  AiIsodb  and  New  Mexloo. 

*  Eight  spedmens.  from  Ariiana,  New  Mexloo,  liiehoaoan,  and  Ouanajuato. 

•  Used  in  measorement  averages  oo  p.  357. 

*  Type  otStriz  oeddentttUt  httat^ueae  Swarth. 

•  Type  of  ^jfmftfm  ocetdenfak  lucidum  Nelson. 


81022*»— Proc.  N.  M.  vol.  49—15 17 
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NOTES  ON  THE  LIFE  HISTORY  AND  ECOLOGY  OF  THE 
DRAGONFLIES  (ODONATA)  OF  WASHINGTON  AND 
OREGON. 


By  Clabenge  Haioltok  Kennedy, 
Of  Stanford  UnivenUif,  CkU/ffonUa. 


My  interest  in  western  Odonata  started  with  the  collecting  I  did 
in  eastern  Oregon  in  1898  for  Mr.  E.  B.  Williamson,  who  has  ever 
since  enconraged  me  in  further  work  along  the  same  line.  Since 
1901  I  have  had  further  encouragement  through  correspondence 
with  Dr.  E.  M.  Walker,  who  has  very  kindly  assisted  me  in  the  deter- 
mination of  Aeshnid  material  and  in  the  determination  of  various 
nymphs.  Without  such  help,  work  on  western  insects  would  be  very 
difficult,  because  of  the  inaccessibility  of  much  of  the  Uteratiu'e. 
That  which  is  available  is  purely  systematic  and  written  by  men 
who  have  only  in  rare  cases  seen  the  living  insects  in  the  field,  because 
of  which  I  have  in  this  paper  made  live  color  notes  and  ecological 
data  very  full.  This  is  the  first  of  three  general  papers  on  western 
Odonata.  The  second  is  in  preparation,  and  covers  collecting  done  in 
California  and  Nevada  during  1914.  The  summer  of  1915  I  hope  to 
spend  collecting  in  the  southwestern  States,  and  to  publish  the  results 
in  the  third  paper.  A  list  of  western  Odonata  is  in  preparation,  but 
win  not  be  completed  until  after  this  third  simimer's  work  is  finished. 

1.  NOTES  ON  ARCHILESTES  CALXFORNICA. 

Only  two  species  are  known  in  the  genus  ArchUesies.  ArchUesies 
grandis  is  a  species  long  known  from  Mexico,  Central  America,  and 
the  Southwestern  United  States,  having  been  first  described  by 
Bambur  as  Lestes  grandis  in  the  year  1842.  In  1862  Selys  raised  the 
mngle  species  to  generic  rank  as  ArchUesteB  grandis.  In  1895^ 
McLachlan  described  anewspedes,whichhenamedcaZi/brnica.  It  was 
based  on  asiogle  male  specimen,  presumably  obtained  in  'California." 
The  second  species  was  based  on  differences  in  coloration,  the  main 
points  of  which  were,  that  c(difcrnica  lacked  a  metallic  coloration 
and  had  the  costa  and  median  veins  yellowish.    In  1901  Calvert' 

1  ICcLacUaii,  R.   Some  new  species  of  Odonata  of  the  '* Legion''  Lestes.   Ann.  Nat.  Hist.,  ser.  6, 
VOL  16,  p.  20,1805. 
•  Calverty  FhJllp  P.,  Biologia  Centrali- A marioana,  Odonata,  p.  46,  October,  1901. 

PROCECPINQ9  U.  8.  National  Museum,  Vou  49-No.  2107. 
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listed  as  ffrandis  a  smgle  male  spedmen  collected  at  Yakima,  Wash- 
ington. 

Diuiog  the  past  season  (1913)  I  found  ArchUeHes  abmidant  on 
Satus  Creek,  Washington,  from  August  1  until  October  frosts  killed 
the  brood  at  the  height  of  its  numbers.  A  few  specimens  were  taken 
in  my  dooryard  2  miles  north  of  Sunnyside,  Washington,  which  had 
emerged  from  nymphs  brought  down  from  the  Yakima  River  in  the 
Sunnyside  irrigation  canal,  on  whose  bank  my  home  stood.  Probably 
because  of  the  widely  scattered  points  at  which  ArcTiilestes  has  been 
taken  in  the  Yakima  Valley,  it  is  found  throughout  the  lower 
stretches  of  the  Yakima  River  and  its  tributaries.  However,  as  no 
record  exists  of  specimens  having  been  taken  north  of  California, 
this  is  probably  an  isolated  brood,  perhaps  the  northern  outpost  of 
the  genus. 

As  there  are  certain  differences  between  the  specimens  of  the  brood 
from  Satus  Creek,  Washington,  and  specimens  of  gravdia  from  Mexico 
which  I  have  examined,  and  as*  these  correspond  fairly  well  with 
McLachlan's  description  of  caLifomicaj  I  have  used  the  name  coZi- 
fomica.  At  first  I  thought  their  isolation  had  given  them  perhaps 
the  characters  of  a  local  race  and  so  inclined  to  classify  them  as 
grandis,  but  on  collecting  in  the  Sacramento  Valley  and  after  study- 
ing the  specimens  of  ArchUestes  in  the  Stanford  collection,  which  have 
been  taken  around  Palo  Alto,  I  am  inclined  to  think  that  califarnioa 
is  a  good  species,  as  all  the  California  material  is  identical  with  the 
Yakima  Valley  specimens.  The  main  differences  are  that  the  speci- 
mens of  californica  are  smaller,  lighter  colored,  and  have  less  metallic 
coloration  than  the  true  grandis  forms.  McLachlan  states  that  the 
costa  and  median  veins  in  the  c(difarnica  type  are  yellow.  In  some 
of  my  Yakima  material,  which  is  old  and  pruinose,  ihe  subcostal  vein 
is  light  brown,  though  none  have  any  of  the  veins  distinctly  yellow. 

The  following  is  a  brief  description  of  specimens  from  Satus  Creek, 
Washington: 

ARCmLBSTBS  CALIFORinCA  McLMtalin. 
Figs.  1-26. 

Male  (figs.  1  and  2). — Labrum  in  teneral  specimens  pale  brown, 
becoming  greenish  in  the  older  males;  frons  pale  brown  on  vertical 
surface,  and  brown  with  a  black  transverse  line  on  the  horizontal 
surface.  Vertex  brown,  with  a  complex  pattern  in  black.  In  the 
older  specimens  the  dorsal  siufaces  of  the  head  become  black,  witii 
the  brown  areas  reduced  to  fine  pencilings.  Antennae  black,  except 
a  brown  ring  around  apex  of  second  segment.  Eyes  in  mature  males 
blue  in  the  upper  half,  shading  into  gray  below. 

Prothorax  pale  brown  in  teneral  specimens,  with  a  transverse  row 
of  four  black  spots.    In  older  specimens  the  general  color  becomes 
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daricer,  the  posterior  lobe  becomes  black,  and  the  sides  become 
pruinose.  Legs  brown,  with  a  black  stripe  on  the  anterior  and 
another  on  the  interior  faces  of  femur  and  tibia.    Tarsi  black. 


FlQS.  1-2.— AXCHILESTKS  CALITORNICA,  HALB.     1.  DORSAL  TDBW.    3.  LaTOUL  VIEW. 

Mesothorax  and  metathorax  in  teneral  specimens  brown,  darker 
above.  Each  mesepistemmn  with  a  black  stripe  entirely  sur- 
rounded by  a  narrow  light-brown  line.    This  black  stripe  usually 
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occupies  from  one-third  to  one-half  the  width  of  the  mesepistemnm, 
widens  upward,  and  its  inner  upper  angle  touches  the  antealar  sinus. 
Each  mesepimeron  with  an  elUptical  or  sometimes  quadrangular 


FlQS.  3-4.— AaCHILXSTES  CjLUFOBNlCA,  FBICALX.     8.  DOBSAL  TIKW.     4.  LATBEAL  VIEW. 

black  spot  extending  over  the  two  middle  fourths  of  its  length. 
Just  posterior  to  this,  but  on  the  metepistemum,  a  creamy  stripe, 
which  becomes  white  prumose  in  the  mature  males.    This  is  followed 
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by  a  stripe  anterior  to  the  second  lateral  suture,  which  is  brown 
and  does  not  become  pruinoee.  The  metepimeron  is  brown  in  the 
teneral,  with  creamy  areas,  but  becomes  white  pruinose  in  the 
adult.  Legs  colored  as  in  the  prothorax.  Wings  hyaline,  with 
brown  stigmas. 

Abdomen  in  teneral  specimens  pale  brown,  with  the  following 
markings;  All  segments  with  a  narrow  apical  black  ring;  segment  1 


TJIO 


rf^^" 


FI08.  6-14.— ABCBILKSTXS  CALSrOVmCA,  YAKUIA.  material.  5-7.  HALB  APPXNDAQB8.  8.  MaLB  8X0- 
MXIIT  2,  VXNTBAL  VISW.  0.  KALX  SXOMXNT  3  8HOWINO  CHTIINOVS  FBAMBWOBK.  10-11.  PXNIfl. 
12.  FXMAUB  PBOTHOBAX.  13.  FXMALX  MKSOeTIOMAL  LAMINA.  14.  FXMALB  ABDOMINAL  8BOMXNTS 
9  AND  10.     15.   AECmf.BWXa  OBANDI9,  OUATXMALA  MATXBIAL,  DOBBAL  VIEW  OF  MALX  APPXNDAOXS. 

with  a  black  spot  on  each  side  of  dorsal  surface;  segments  2-8  black 
on  dorsal  surface,  with  a  narrow  interrupted  basal  band  and  a  fine 
middorsal  line;  segments  9-10  pale  brown.  Superior  appendages 
with  distal  two-thirds  black.  The  dorsal  black  areas  of  the  abdomen 
show  slight  greenish  metallic  reflections.  In  the  mature  males  the 
brown  areas  of  the  abdomen  become  darker  and  the  black  areas  lose 
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the  metallic  tints,  while  the  sides  of  segments  9  and  10  become  bluish 
pruinose. 


FlQS.  16-21.— ABCHILB8TXS  CAUFOBNICA.  16.  OVIPOSmNO.  17.  IN  COPULATION.  18.  SCASS  FROM  OVI- 
POSITION,  ONE  YEAX  OLD.  10.  SCABS  TWO  TSAES  OLD.  20.  BABK  CUT  AWAT  8HOWINO  XQ08  IN 
CAMBIUM.     21.  EOO. 

Female  (figs.  3  and  4). — Coloration  identical  with  that  of  the  male, 
both  in  teneral  and  mature  imagoes,  except  that  in  the  female  the  hind 
pair  of  legs  are  usually  less  heavily  striped  and  segment  0  of  the 
abdomen  is  black  above  as  in  segments  2-8. 


Digitized  by  VjOOQIC 


ifa210T.   DBAGOyFLIES,  WASHINGTON  AND  OREGON -^KENNEDY.   265 

Figure  15  shows  a  dorsal  view  of  the  appendages  of  a  typical  male 
grandia  from  Guatemala.  Just  above  it,  figure  5,  is  a  drawing  to 
the  same  scale  of  a  male  califcTnica  taken  on  Satus  Creek.    The 


/^ 


2i 


26 


FlOS.  23-36u— ABCHILEaTBS  CALirOBNICA,  NTIIPH.     22.  LaTUAL  VIBW.     23.  DOBSAL  TIKW.     24.  LABIUM. 

2S.  Abdominal  bbomsmt  10.   26.  Colob  or  a  livb  Palo  Alto,  Cautobnu,  sPEaMXN. 

slight  differences  in  greater  convexity  of  the  outer  rim  of  the  appen- 
dages of  the  Satua  specimen  with  the  other  minute  peculiarities 
noticeable  occur  in  about  the  same  degree  in  all  the  Satus  material. 
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Calvert  ^  writes  that  in  a  large  series  of  Mexican  and  Central  American 
material  such  slight  intergrading  differences  are  to  be  foimd,  but 
Doctor  Sis,  after  comparing  a  series  of  the  Yakima  specimens  with 
the  series  of  grandis  in  his  collection,  considered  californica  a  good 
species. 

Figures  6  and  7  show  ventral  and  lateral  views  of  the  male  appen- 
dages. 

As  Archilestes  is  a  peculiar  genus  and  contains  only  these  two 
species,  I  have  taken  this  opportunity  to  figure  some  of  the  grosser 
anatomical  peculiarities.  Figure  9  shows  the  chituiized  parts  of  the 
sexual  apparatus  in  the  second  segment  of  the  male,  lateral  view. 
The  dorsal  or  inner  arm  of  the  penis  is  held  by  a  single  pair  of  heavy 
supports.  The  parts  supporting  its  inner  tip  are  not  chitinized.  The 
external  tip  of  the  penis  has  a  small,  fleshy,  ventral  lobe  and  a  large, 
almost  circular,  disc-ehaped  dorsal  lobe.  (See  figs.  10  and  11.)  A 
ventral  view  of  the  second  segment  in  the  male  is  shown  in  figure  8. 

Figure  13  shows  the  mesostigmal  lamina  of  the  female,  which  is 
rather  complex.  Figure  12  shows  the  prothorax  of  the  female,  which 
does  not  differ  from  that  of  the  male.  Figure  14  is  a  lateral  view  of 
the  ninth  and  tenth  segments  of  the  female  abdomen  with  their 
appendages. 

Archilestes  in  the  YakLma  Valley  is  an  autumnal  insect.  When  it 
first  appears,  the  following  summer  species  are  disappearing:  Agrion 
aeqmbUe  ydkinuif  Argia  emma,  Argia  vivida,  OpMogomphas  sevems^ 
Aeslma  TmiJiicolor,  Mdcramia  magnifica,  LibeUula  forensis,  and  Phr 
ihemis  lydia. 

The  first  specimens  of  Archilestes  were  taken  July  27.  These  were 
few  in  number  and  all  very  teneral.  On  August  3  perhaps  as  many 
as  a  hundred  were  seen  in  the  willow  glades  branching  from  the  main 
channel  of  the  creek,  and  on  August  7  Archilestes  were  conmion. 
The  breeding  season  for  Archilestes  lasted,  then,  until  about  Septem- 
ber 14,  when  several  frosts  occurred  and  collecting  did  not  begin  until 
10  o'clock  in  the  morning  and  was  practically  over  at  2  o'clock.  At 
this  date  the  only  other  dragonflies  on  the  wing  were  Lestes  congener j 
Ischmira  perparva,  Ischmira  cerwla,  Aeshna  pdlmata,  Aeshna  urribrosa 
ocddeTitaliSf  Sympetrum  paMpes,  and  Sympetrum  vidmim.  At  this 
late  date  Lestes  congener,  Archilestes  californica,  Aeshna  palnuUa, 
Aeshna  urnbrosa  occidentdlis,  and  Sympetrum  vicinum  were  at  the 
height  of  their  season.  Six  weeks  later  stragglers  of  these  species 
were  still  on  the  wing  along  Yakima  River. 

During  August,  or  imtil  active  breeding  began,  the  individuals  of 
this  species  with  wings  held  loosely  open  were  usually  found  hanging 
on  the  leaves  and  stems  on  the  sunny  side  of  willow  and  alder^bushes. 
Here  each  appeared  to  have  its  favorite  position,  from  which  it  would 

>  Calvert,  P.  P.    The  Odonata  of  Bi^  Camomia,  Uezioo.   Proc.  Cal.  Acad.  SoL,  ser.  3,  voL  4,  ISH,  p.  BS&. 
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fly  up  and  out  a  distance  of  6  to  10  feet  from  time  to  time  to  take 
passing  insects,  returning  each  time  to  its  resting  place.  On  being 
disturbed  none  ever  hesitated  to  dart  into  the  densest  portion  of  the 
bush  on  which  it  rested.  Many,  especially  tenerals,  rested  on  grass, 
and  such  when  attacked  flew  into  the  nearest  bush.  Even  fully 
developed  imagoes  were  never  on  the  wing  for  any  great  length  of 
tame,  seldom  at  any  time  flying  more  than  20  or  30  feet;  but  in  spite 
of  their  apparently  weak  flight  they  were  not  easily  taken,  because 
a  single  stroke  with  the  net  would  send  all  the  near-by  individuals 
into  the  bushes. 

On  September  7  it  was  observed  that  they  were  more  abundant  about 
the  willow-fringed  pools  than  formerly,  where  many  couples  were 
now  flying  from  buidi  to  bush.  On  both  September  7  and  September 
14,  which  was  the  last  date  on  which  collecting  was  done  on  the  creek, 
oviposition  was  in  progress. 

In  capturing  the  female  the  male  flies  toward  her  while  she  is  on 
the  wing,  or  if  she  is  alighted,  as  is  the  usual  case,  she  flies  up  to  meet 
him,  when  he  first  seizes  her  head  with  his  feet,  then  bending  his 
abdomen  forward,  seizes  her  prothorax  with  the  claspers  on  the  tip 
of  his  abdomen.  She  usually  copulates  at  once,  which'is  a  lengthy 
process,  the  pair  in  copulation  restlessly  wandering  from  place  to 
place.     (See  fig.  17.) 

After  many  minutes  in  copulation  they  settle  down  on  a  vertical  wil- 
low twig  from  one-fourth  to  one-half  an  inch  in  diameter  overhanging 
some  pool,  or  which  may  be  even  3  feet  back  from  the  water  and  at  a 
distance  of  from  2  to  10  feet  above  the  surface  of  the  water,  and  begin 
the  tedious  process  of  oviposition.  (See  fig.  16.)  The  male  holds  the 
female  dming  oviposition.  The  female  draws  the  tip  of  her  abdo- 
men up  until  her  body  forms  a  loop  with  the  ovipositor  between  her 
legs,  when  she  makes  in  the  willow  branch  a  downward  thrust.  On 
examination  of  twigs  it  was  found  that  no  e^  is  laid  in  this  first 
downward  thrust.  Next  she  partly  withdraws  the  ovipositor,  making 
a  lateral  thrust  on  the  right  side.  This  is  for  the  first  e^.  A  third 
thrust  is  made  in  the  same  side  by  partially  withdrawing  the  ovi- 
positor first  and  aiming  it  forward  of  tiie  second.  A  fourth  thrust  is 
made  forward  of  the  third  for  the  third  ^g.  Then  she  twists  the  tip 
of  the  abdomen  around,  making  three  thrusts  on  the  left  side,  the 
lower  thrust  first,  the  upper  thrust  last.  In  each  of  the  six  lateral 
thrusts  an  e^  has  been  laid  with  the  small  dark-  end  at  the  point  of 
insertion.  (See  figs.  20  and  21 .)  After  such  a  series  of  eggs  has  been 
laid  the  female  withdraws  her  ovipositor  and  the  pair  back  down  the 
branch  about  one-fourth  of  an  inch  and  repeat  the  process.  One  pair 
was  watched  for  an  hour,  at  the  end  of  which  time  the  female  took 
longer  rests  between  thrusts  and  finally  ceased  ovipositing. 
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The  eggs  probably  pass  the  winter  in  the  live  cambium  tissue  of  the 
twigs,  for  in  a  twig  I  kept  alive  imtil  January  1,  1914,  the  eggs  were 
yet  unhatched.  While  traveling  with  it  the  twig  died,  so  further 
observations  were  impossible.  As  the  eggs  are  laid  in  bushes  which 
in  the  floods  of  spring  snow  water  would  be  partially  submerged,  the 
hatching  nymphs  probably  find  their  way  easily  into  the  water. 
After  laying,  the  puncture  made  by  the  ovipositor  of  the  female  closes, 
so  that  during  the  following  winter  it  is  found  with  difficulty,  but  in  the 
second  season  of  the  scar  it  appears  as  a  small  hole  surrounded  by  the 
circle  of  dead  bark  under  which  lay  the  six  eggs.  (See  fig.  18.)  With 
further  growth  this  circular  scar  does  not  heal,  but  widens  laterally 
so  that  a  series  of  puncture  scars  in  their  third  season  appear  as  a 
series  of  lenticular  depressions  in  the  growing  twig.  (See  fig.  19.) 
Many  twigs  are  killed  by  being  girdled  with  pxmcture  scars.  These 
seem  to  disfigure  alder  bushes  more  often  than  willows,  perhaps 
because  of  the  slower  growth  of  the  alder.  The  older  scars  run  in 
series  of  from  12  to  30  in  number.  With  6  eggs  deposited  in  each 
scar  it  would  appear  that  the  female  lays  from  70  to  180  eggs  before 
tiring. 

While  ovipositing  the  pair  are  remarkably  indifferent  to  enemiesi 
as  both  can  be  easily  picked  up  by  the  hand. 

Though  I  watched  carefully  I  found  only  one  place  along  the  creek 
where  ovipositing  took  place.  This  was  in  the  alders  and  willows 
along  a  scum-covered  stagnant  pool  of  the  creek.  Such  pools  occurred 
about  two  to  every  mile.  This  was  fringed  by  a  thick  growth  of 
Juncua  and  Scirpua,  on  the  smooth  stems  of  which  were  found  many 
exuviae  of  ArchUestes.  These  were  from  2  to  12  inches  above  the 
surface  of  the  water.  The  bottom  of  this  pool  was  covered  with  soft 
mud  and  the  water  was  filled  with  floating  masses  of  filamentous 
algae,  but  though  I  spent  an  hour  raking  this  pool  for  nymphs  I 
found  none. 

Nymph. — ^The  nymph  of  Archilestea  grandia  ( ?)  has  been  described 
by  Needham^  from  Arizona  specimens,  but  as  my  nymphal  skins 
differ  in  certain  minor  characters  from  his  description,  I  have  indi- 
cated these  differences. 

The  most  noticeable  difference  is  in  size.  They  are  in  all  measmre- 
ments  about  one-fourth  smaller  than  the  Arizona  nymphs.  The 
following  are  the  measurements  of  the  Satus  spedmens:  Length, 
iacluding  gills,  28-31  mm.;  gills,  9-10;  abdomen,  14-15;  hind  femur, 
6;  antenna,  6;  width  of  head,  5;  width  of  abdomen,  3. 

These  Satus  specimens  (see  figs.  22-26)  are  among  themselves  very 
uniformly  marked  and  differ  in  certain  points  from  Needham's 
description  of  Arizona  nymphs.    The  main  points  of  their  coloration 

1  Needham,  James  0.   New  dragon-fly  njrmphs  in  the  United  States  National  Moseom.    Proo.  U.  8. 
Nat.  Mtts.,  vol.  27,  No.  1371,  pp.  686-720,  pis.  Sg-M,  U  flgs.  May  20, 1904.    See  pp.  712-713,  pi.  42,  fig.  S. 
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are  as  foDo^m:  The  abdomen  (see  fig.  26)  below  the  lateral  keel  is 
oniformly  pale.  Above  each  lateral  keel  is  a  narrow  white  stripe, 
j<^ged  at  the  end  of  each  segment  as  is  the  lateral  keel.  There  is  a 
small  black  apical  spot  on  the  side  of  each  s^ment  just  above  the 
lateral  white  line.  Above  each  black  spot  is  a  white  spot.  The 
remainder  of  the  d<»Biun  of  the  abdomen  is  uniformly  dark  except  a 
narrow  middorsal  stripe.  Gills  (see  fig.  22)  with  outer  two-fifths 
dark  and  a  narrower  band  across  the  second  fifth  from  the  base. 
Legs  (see  fig.  23)  with  two  narrow  dark  bands  at  apex  of  femur. 

Thus  the  Satus  specimens,  as  pointed  out  before,  in  being  an 
isolated  brood  of  Ardiiiedes  and  perhaps  the  northernmost  outpost 
of  this  southern  genus,  show  a  racial  integrity  in  the  following  points: 
(1)  Small  size  of  nymphs  and  imagoes ;  (2)  lack  of  metallic  coloration; 
(3)  shape  of  male  appendages,  and  (4)  coloration  of  nymphs.^ 

2.  A  NEW  SPECIES  OF  DRAGONFLY  OF  THE  GENUS  ARGIA,  ITS  LARVA 
AND  THE  LARVA  OF  ARGIA  VIVIDA. 

On  July  31,  1910,  while  collecting  along  the  Yakima  River  near 
the  Mabton  Bridge,  I  took  for  the  first  time  several  pairs  of  a  laige 
Argiay  the  males  of  which  were  of  a  rich  violet  color.  At  this  point 
the  liver  was  shallow,  muddy  bottomed,  and  stagnant.  The  Argias, 
in  company  with  EnaHagma  eytUhigerum,  Iscknura,  ferparva,  and 
Ischnura  cervula,  were  flying  about  and  resting  on  a  small  patch  of 
Pctamogeton.  I  tried  at  first  scooping  them  with  my  net  in  order 
to  keep  the  net  dry,  but  failed.  Success  came  only  when  they  were 
dapped  into  the  water,  potamogeton,  net,  and  Argia.  My  first  meet- 
ing with  them  showed  that  they  were  quick,  nervous,  and  unusually 
wary. 

I  saw  no  others  until  August  13,  1911,  when  I  found  them  very 
abundant  on  the  gravelly  beaches  and  stony  riffles  of  lower  Satus 
Creek.  It  was  soon  evident  that  on  gravelly  ground  it  was  practi- 
cally impossible  to  catch  them,  as  the  uneven  surface  of  the  gravel 
permitted  them  to  dodge  under  the  edge  of  the  net.  During  the  two 
hours  I  had  at  my  disposal  for  collecting,  I  succeeded  in  taking  less 
than  a  dozen  specimens,  though  they  were  very  abundant. 

None  were  collected  during  1912,  but  during  the  past  summer 
(1913)  I  managed  to  carry  out  an  extended  campaign  of  collectiDg 
on  Satus  Creek,  making  11  trips,  though  the  creek  is  18  miles  from 
the  ranch. 

Satus  Creek  drains  that  part  of  the  Yakima  Valley  which  lies  be- 
tween the  Simcoe  Mountains  and  the  brown,  barren  Horse  Heaven 

>  Jvast  recently  in  San  Joee  and  at  Napa,  California,  I  have  had  opportunity  to  obeerre  the  live  ArcMlaUt 
nymphs.  They  are  very  free  swimmers,  and  on  being  disturbed  swim  into  the  open  water  like  a  school 
of  minnows,  which  I  thought  they  were  when  I  first  saw  them.  This  habit  aoooimts  for  my  faihire  to 
csptore  any  by  raking.  Emergence  had  Just  began  at  Napa  on  June  9.  Here  the  nymphs  were  very 
abundant  in  the  ponds  on  the  State  Hospital  grounds. 
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Hilla.  This  is  an  elevated  plateau  cut  into  table-like  buttes  by  the 
narrow  and  abrupt  canyons  of  Satus  Creek  and  its  tributaries.  This 
arid  region  slopes  rapidly  nortiieast  from  the  Elickitat  Mountains 
on  the  west  to  the  Yakima  River,  so  that,  in  its  length  of  60  miles 
from  the  eastern  spurs  of  the  Elickitats  to  the  Yakima  River,  Satus 
Creek  has  a  fall  of  about  3,500  feet.  This  is  one  of  the  most  arid 
regions  of  the  Yakima  Valley,  having  an  annual  rainfall  of  less  than  10 
inches,  which  with  its  rapid  slope  makes  it  so  dry  that  it  is  a  red  and 
brown  region  with  its  naked  surface  but  little  relieved  by  the  soft  gray 
of  sage  bushes.  Because  of  this  aridity  Satus  Creek  is  dependent  for 
its  water  on  the  melting  snows  of  the  Klickitat  Mountains,  which 
give  it  a  flood  in  May  and  Jtme,  while  it  becomes  almost  dry  from 
July  to  October. 

The  past  summer's  collecting  was  done  on  the  lower  portion  of  the 
creek  where  Satus  Canyon  opens  out  onto  the  greasewood  flats  of 
the  Yakima  River.  The  soil  of  this  flat  is  from  5  to  10  feet  deep, 
below  which  is  gravel.  In  crossing  this  flat  Satus  Creek  has  cut 
down  through  the  superficial  layer  of  soil,  so  that  it  flows  over  the 
surface  of  the  gravel,  having  thus  made  an  earth-walled  channel  200 
feet  wide,  the  floor  of  which  is  an  almost  continuous  succession  of 
gravel  bars.  During  flood  the  creek  occupies  the  full  width  of  the 
channel,  but  during  summer  it  dwindles  to  a  10  second-foot  stream 
meandering  among  the  gravel  bars  of  its  flood  bed.  While  the 
greasewood  flat  is  destitute  of  trees,  the  creek  itself  is  marked  by 
the  green  line  of  willows,  elders,  alders,  and  balsam  trees,  which 
have  gained  a  foothold  on  the  older  gravel  bars  within  the  flood 
channel. 

On  June  17,  1913,  when  I  made  my  first  trip  to  Satus  this  season, 
I  searched  carefully  for  Argias,  but  found  none.  The  creek  was 
still  at  a  medium  stage,  being  about  knee-deep  on  the  riffles,  though 
many  of  the  higher  gravel  bars  were  exposed.  On  June  26  Argias 
were  common,  especially  on  those  gravel  bars  grown  up  thickly  with 
young  willow  sprouts,  for  none  appeared  at  first  on  the  more  exposed 
bars  and  riffles.  Many  of  these  were  beyond  the  teneral  stage.  At 
this  time  there  were  flying  on  the  creek  Agrion  aeqiuibile,  which  had 
been  on  the  wing  but  a  few  days,  EnaUagma  cyaihigerum  which  was  at 
the  height  of  its  season,  Enallaffma  caruncuUUum  at  the  beginning  of 
its  season,  Ischnura  perparva  common,  IschnAira  cerwla  less  conmion, 
Amphiagrion  saudum  scarce  and  at  the  end  of  its  season,  OphiO' 
gomphus  severus  common  and  in  perhaps  the  third  week  of  its  season, 
OpMogomphus  ocddentis  rare,  Aeshrui  cdlifamica  at  the  end  of  its 
season,  Aeshna  rnndticohr  common,  Sympetrum  madidum  at  the 
beginning  of  its  season,  Erythemis  simplicicoUiay  LibeUvla  pvlcheUa, 
LibeUvla  forensia,  and  Plaihemia  lydia.  On  this  earliest  date  the 
Argia  males  were  chasing  the  females  and  some  were  flying  arouad 
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in  couple^  but  I  saw  none  copulating  or  ovipositing.  A  month 
later  tiie  species  had  reached  its  greatest  abundance.  The  creek 
then  was  low;  not  more  than  15  second-feet  of  water  was  flowing. 
Aigias  were  abundant  on  the  gravel  bars  and  exposed  gravel-strewn 
riffles,  and  among  the  pink  willow  roots  oviposition  was  in  progress. 
On  August  8  the  Argia  was  yet  the  most  abundant  species,  but  by 
August  24  the  number  was  less  than  one-fourth  its  previous  maxi- 
mum. On  September  7  only  two  Ai^ias  were  seen,  and  on  September 
14  none  were  found.  Its  season  had  ended  as  the  autumnal  species 
were  reaching  thdr  height,  ArehUestes  adifornicay  Levies  congener^ 
behnura  perparva,  Aeshna  patmatay  Aeshna  umbroaa  ocdderUdlis,  and 
Sympetram  vicinum  being  the  only  species  on  the  wing.  Some 
individuals  emerged  as  late  as  August  7,  though  none  were  noticed 
on  later  dates. 

Hie  following  is  a  description  of  this  Argiay  which  was  found  to 
be  undescribed  and  which  I  have  named  for  my  mother,  who  has 
ever  encouraged  my  interest  in  entomology. 


Figs.  27-^,  85-36,  39-41,  48,  60-61,  54-61,  65-70. 

This  is  a  laige  species  of  Argia,  but  is  not  as  robust  as  Argia  vivida. 
It  is  a  species  not  brilliantly  marked,  and  is  comparatively  free  from 
pile. 

Length  of  abdomen:  Male,  27-31  mm.;  average,  29.1;  female, 
27-32;  average,  29.35.  Length  of  hind  wings:  Male,  21-24;  aver- 
age, 22.76;  female,  22-26;  average,  23.2. 

Type. — Oat,  No.  19038,  U.  S.  N.  M.  A  male,  from  Satus  Creek, 
Yakima  County,  Washington,  August  7,  1913. 

Andype.'-OeA.  No.  19038,  U.  S.  N.  M.  A  female  from  Satus 
Creek,  Yakima  County,  Washington,  August  7,  1913. 

Hale. — ^Thorax  robust,  abdomen  slender.  Legs  long,  the  last 
femora  reaching  to  the  second  abdominal  segment.  Wings  noticeably 
narrower  than  in  the  female,  and  in  the  fully  colored  specimens  with 
a  faint  bluish  or  steely  sheen.  Stigma  surmounting  only  one  ceU, 
which  is  usually  larger  thau  the  stigma.  Among  20  males  tabulated, 
the  usual  number  of  antenodal  cells  was  4  in  each  fore  wing  and  3  ia 
each  hind  wing.  Variations  of  one  or  two  occurred  either  way. 
The  average  for  the  fore  wings  in  the  20  examples  was  3.9  and  for 
the  hind  wings  3.3.  The  male  iUustrated  in  figure  27  was  not  included 
in  the  20  tabulated.  In  the  accessory  genitalia  are  peculiarities 
which  are  probably  specific.  (See  figs.  60  and  61.)  The  ventral 
limb  of  the  anterior  hamuli,  i.  e.,  the  horizontal  ventral  edge,  is  high 
and  thin  compared  with  the  same  in  vivida,  where  it  widens  cephalad. 
The  posterior  hamuli  are  rounder,  when  viewed  ventrally,  than  in 
vivida.    The  most  marked  peculiarities  occur  in  the  perns,  which 
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in  this  species  is  very  simple.  It  consists  of  a  long  chitinized  proxi- 
mal joint  folded  on  itself,  which  carries  at  its  distal  end  two  lateral 
fleshy  lobes,  which  are  thin  dorso-ventrally.  Arising  between  the 
distfiJ  ends  of  these  and  curving  ventrad  and  cephalad,  then  dorsad, 
is  the  curved  tip  of  the  penis,  which  is  supported  by  two  chitinous 
ribs.    This  tip,  as  compared  with  the  complexly  lobed  tip  of  the 


Figs.  27-28.— Asgia  emica,  male.   27.  Dobsal  tuw.   28.  Lateral  view. 

vivida  penis,  is  simple  in  construction.  The  lateral  walls  of  the 
genital  fossa,  when  viewed  from  the  side,  are  almost  straight,  when 
compared  with  the  abrupt  ventrad  development  of  the  posterior  half 
of  the  walls  in  vivida. 

Segment  10  of  the  abdomen  deeply  and  narrowly  indented  on  the 
median  dorsal  line  of  the  posterior  end,  and  with  a  high  keel  on  either 
side  of  this  indentation.     (See  figs.  3^-40.)    The  supeiior  appendages 
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two-thirds  the  length  of  the  inferiors;  when  viewed  from  above,  each 
is  cunred  inward  for  its  first  half ,  then  tvunded  outward,  and  termi- 
nates in  two  short  points,  both  of  which  lie  in  the  same  horizontal 
plane,  and  are  directed  laterally.  The  superiors  when  viewed  laterally 
show  the  distal  end  terminating  in  a  blunt  point  directed  ventrad. 


Figs.  29-30.— Abou.  smma,  fsmals.   29.  Dobsal  yuew,   30.  Latxeal  yhv. 

In  the  inferior  appendages  the  distal  branch  is  short  and  rounded, 
and,  when  viewed  from  above  or  below  (figs.  40-41),  is  seen  to  be 
decurrent  on  the  inner  edge  of  the  appendage  as  an  ill-defined  ridge. 
The  other  or  lateral  branch,  when  viewed  from  above  or  below,  is  semi- 
circular in  outline,  and  is  directed  caudad  and  laterad  at  an  angle  of 
45^  and  when  viewed  from  behind  is  seen  to  be  directed  upward  at  an 
81022''— Proc.N.M.  vol.49— 15 18 
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angle  of  45^.  It  has  an  obscure  rounded  tooth  on  its  outer  anterior 
edge.  Some  pile  occurs  on  the  appendages  but  not  enough  to  obscure 
them.  The  minute  spines  on  the  posterior  edges  of  the  segments  are 
long  as  compared  with  the  short  blunt  spines  of  vivida. 

In  Doctor  Calvert's  Argia  key  in  Biologia  Centrali-Americana, 
Odonata  (p.  72)  the  species  emma  runs  to  funebris,  but  it  differs 


FlQS.  31-32,— ABOIA  VmDA,  KALE.     81.  DOMAL  VIEW      82.  LATSSAL  VIEW 

sharply  from  extranea,  vmM,  or  funebris  in  the  shape  of  the  superior 
abdominal  appendages  of  the  male,  the  apices  of  which  turn  atOward 
instead  of  inward.  Figure  42  is  a  tracing  from  figure  69  of  plate  4  of 
the  Biologia  Centrali-Americana,  Odonata,  which  was  drawn  by  Cal- 
vert from  the  unique  type  in  the  Museum  of  Comparative  2k>ology. 
Figures  43-44  are  copies  of  Doctor  Hagen's  drawings  of  the  same 
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type-specimen  of  funebris)  which  were  published.^  I  have  not  seen 
the  type  m  jself .  I  am  not  well  enough  acquainted  with  the  genus 
Argia  to  risk  a  guess  as  to  whether  ^mma  falls  naturally  in  the  extranea- 
mvidorfunebris  group  or  not.  The  superior  appendages  of  the  male 
seem  to  exclude  it,  as  do  marked  differences  between  the  larvae. 

In  reproducing  wings  for  the  illustration,  figure  27, 1  unf ortmiately 
reproduced  ¥dngs  which  were  freakish  in  that  the  fore  wings  have  but 


Figs.  33-34.— Abcha  tiyida,  fsmalx.   33.  Dobsal  vikw.   34.  Latbxal  vuew. 

two  antenodal  cells  each.    Furthermore  it  seems  to  be  the  only 
male  in  the  series  so  veined. 

MdUj  live  color. — ^Labrum,  clypeus,  nasus,  frons,  vertex,  post- 
ocular  areas,  and  occiput  rich  violet.  Gena  lighter,  almost  pink. 
Ocelli  brownish.  Antennae  black.  A  black  line  connecting  each 
antenna  with  the  anterior  ocellus.     (See  figs.  65-57.)    A  T-«pot 

1  CalTsit,  P.  P.   lUostratlozis  of  Odonata:  Ai^ia.   By  Hcnnann  A.  Hagen.    BuIL  Mas.  Comp.  ZooL, 
VOL  80,  No.  4,pL  l^flgB.  4-4a,  Norcmbcr,  1903. 
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extending  forward  from  the  anterior  ocellus.  The  ocellar  area  and 
the  area  between  the  ocelli  and  the  vertico-ocdpital  suture  black. 
Suture  between  either  end  of  the  occiput  and  its  postocular  area 
black.  From  each  anterior  angle  of  the  occiput  a  black  line  extend* 
ing  forward  to  its  corresponding  antenna,  and  a  narrow  line  extenlding 
laterally  to  its  corresponding  eye.  Postocular  areas  edged  pos- 
teriorly with  black.  Labrum,  clypeuS;  frons,  and  occiput  covered 
with  long  white  pile,  which  is  longest  on  frons.  Eyes  very  dork  violet 
above,  almost  black,  shading  into  grayish  violet  below.  Under  sur- 
faces of  head  pale  violet,  covered  with  scattering  white  pile. 

Prothorax  violet  above.  Sides  and  coxae  brownish  with  a  heavy 
coating  of-pruinose.  The  tergo-pleural  sutures  black;  a  broad  black 
line  at  the  base  of  the  posterior  lobe  connecting  the  posterior  ends  of 
the  tergo-pleural  lines;  a  black  line  along  base  of  anterior  lobe  con:- 
necting  the  anterior  ends  of  the  tergo-pleural  lines.  Anterior  edge  of 
anterior  lobe  black.  A  narrow  longitudinal  middorsal  violet  stripe 
bounded  on  each  side  by  a  black  stripe.    Posterior  lobe  not  marked. 

Mesothorax  and  metathorax  with  dorsal  surfaces  violet,  shading 
into  brownish  on  lower-lateral  and  ventral  surfaces;  the  brownish 
areas  heavily  pruinose.  Middorsal  carina  narrowly  black,  one-fourth 
width  of  either  antehumeral  pale  streak,  the  black  extending 
aroimd  the  edges  of  the  antealar  sinuses.  Dorsal  third  of  mesinfra- 
epistemum  black.  Humeral  suture  black,  as  follows:  A  rectangular 
black  spot  below  its  anterior  end,  from  which  a  broad  line  extends 
dorsad  to  its  middle  point,  where  it  tapers  to  one-third  its  previous 
width,  extending  thus  narrowed  to  the  dorsal  fourth,  where  it  abruptly 
widens  for  the  remainder  of  the  suture.  Dorso-posterior  edge  of 
mesepimeron  and  upper  third  of  fast  lateral  suture  black.  Dorso- 
posterior  edge  of  metepistemum  and  second  lateral  suture  black* 
Femora  pale  brown  with  a  heavy  external  and  a  heavy  anterior  black 
stripe,  between  which  lies  a  high  brown  keel.  Tibiae  with  an  antero- 
interior  black  stripe.  Spines  black.  Tarsi  dark  brown.  Wings 
hyaline,  stigma  dark  brown. 

Abdomen  with  segments  1-7  violet  with  black  sterna;  segments 
8,  9,  and  10  blue  with  black  sterna,  and  abdominal  appendages  black. 
(See  figs.  27  and  28.) 

Segment  1  with  sides  and  sternum  brown  overlaid  with  pruinose. 

Segment  2  with  a  lateral  round-lobed,  inverted  Tnspot  on  the  poeh 
terior  half,  followed  by  a  narrow  band  encircling  posterior  end. 

Segment  3  with  a  narrow  line  along  ventral  edge  of  pleurite.  A 
narrow  band  around  posterior  end,  just  in  front  of  which  is  a  second 
broader  band  encircling  the  segment,  but  running  obliquely  down  and 
forward. 

Segment  4  marked  similarly  to  segment  3,  but  with  the  broad 
oblique  band  occupying  the  posterior  fourth  of  the  segment. 
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Segment  5  similar  to  segments  3  and  4,  but  with  the  broad  band 
occupying  the  posterior  third  of  the  segment. 

Segment  6  rimilar,  but  with  the  broad  band  occupying  the  posterior 
half  of  the  segment. 


36 


Figs.  35-36.— Akoia  imiu,  nticph.  86.  Lateral  tsw.  36.  Dobsal  vixw. 

Segment  7  similar,  but  with  the  broad  band  occupying  the  posterior 
three-fourths  of  the  segment.  In  segments  6  and  7  the  anterior  edge 
of  this  broad  band  shades  out  so  that  the  anterior  edges  lack  definition. 

Segments  8  and  9  blue  with  a  black  stripe  along  ventral  edge  of 
pleurite,  wider  on  segment  9  than  on  segment  8. 

Segment  10,  upper  half  blue,  lower  half  black,  the  dividing  line  run- 
ning ventrad  and  anterad.  Appendages  black,  lighter  around  bases 
and  on  inner  surfaces  of  inferiors. 
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The  teneral  is  a  cream  or  light  tan  color.  It  changes  through  light 
brown  into  a  light  brownish  violet,  and  finally  into  violet;  later  the 
under  parts  become  pruinose. 

Female. — Slightly  larger  than  the  male,  and  especially  the  abdomen 
more  robust.  \^ngs  slightly  longer.  Among  20  females  tabulated 
the  tendency  in  number  of  antenodal  cells  was  to  a  slightly  greater 
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Fios.  37-38.~Abou  yiyida,  ntmph.   37.  Latikal  Torw.   38.  D0B8AL  yusw. 


nimiber  than  in  the  male.  Two  of  the  20  had  5  cells  in  each  fore  wing 
and  had  4  cells  in  each  hind  wing.  The  averages  were,  right  fore  wing 
4.1,  left  fore  wing  4.1,  right  hind  wing  3.6,  left  hind  wing  3.4.  Legs 
long,  the  femora  of  the  anterior  pair  reaching  the  second  abdominal 
segment.  The  best  diagnostic  character  is  the  shape  of  the  mesos- 
tigmal  laminae,  the  minute  oi^ans  on  either  side  of  the  anterior  end  of 
the  middorsal  carina,  which  appear  to  have  a  form  peculiar  to  the 
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47 


44 


FlQS.  8IM1.— ASGU  IMMl.,  JLBDOIONAL  SBOMXNTS  9  AND  la     39.  LaTSBAL  YnrRT.    .40.  D0B8AL  VIEW. 

41.  Vkotkal  TIXW. 

Ho.  42w— ABOIA  rUlfZBBIS,  UALS  ABDOIONAL  SXGMXNT  10,  LATERAL  VIEW,  COPIED  FBOM  CaLVEBT. 
FlOe.  4^-44.— ABQIA  rUNXBBXS,  UAI.E   ABDOIONAL  8E0MBMT   10,  COPIED   PBOM    HAOEN.     43.  LaTEBAL 

vixv.   44.  Dobsal  Tnw. 
Fios.  4&-47v— Aboia  tivida,  male  abdominal  segments  9  AND  10.    45.  Latebal  view.    46.  Dobsal 
TiEW.   47.  Ventbal  view. 

VM.  48.— ABOU  EMMA,  fEMALE,  MESOSTIOMAL  LAMINAE. 

Flo.  49.— Aboia  vnriDA,  female,  mesosiiomal  laminae. 
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females  of  each  species  of  Argia.  By  referring  to  figure  48  it  will  be 
seen  that  the  whole  organ  (formed  of  the  anterior  end  of  the  middorsal 
carina  and  the  two  laminae)  is  narrow  antero-poeteriorly,  that  the  mid- 
dorsal  carina  ends  in  it  abruptly,  instead  of  widening  out  into  a  broad 
triangle  as  in  vivida,  and  that  the  two  postero-lateral  depressions  are 
less  sharply  defined  than  in  vivida.  The  minute  spines  on  the  posterior 
edge  of  -the  abdominal  segments  are  long  and  slender  as  in  the  male. 

Female,  live  color. — In  some  females  in  advanced  age  the  color  is  a 
slate  blue.  Tenerals  are  as  in  the  male  (see  figs.  60  and  61)|  a  light 
tan  or  creamy  white,  changing  then  through  darker  shades  of  brown 
to  olive,  and  in  some  specimens,  perhaps  5  percent,  of  those  captured 
to  a  further  stage  of  slate  blue.  In  drying,  the  blue  specimens  change 
to  an  oUve  brown.  The  females  may  be  dichromatic,  as  both  blue 
and  brown  females  oviposit. 

Female,  Hue  form. — ^Labium  and  labrum  brownish  gray;  clypeus, 
nasus,  frons  and  vertex,  bluish  slate.  Postocular  areas  pale  gray. 
Under  surfaces  of  head  brownish.  Eyes  grayish  brown  above  and 
whitish  below.  Head  sparingly  covered  with  white  pile.  Marldngs 
on  the  head  same  as  described  for  male,  and  showing  the  same  indi- 
vidual variation. 

Prothorax  bluish  slate  above,  brownish  on  the  sides,  and  heavily 
pruinose  below.    MarUngs  same  as  described  for  the  male. 

Mesothorax  and  metathorax  strikingly  blue  on  anterior  and  dorsal 
surfaces,  also  on  sides  to  below  humeral  suture.  Lower  sides  and 
ventral  surfaces  pale  olive  brown  overlaid  with  pruinose.  Legs  light 
brown  and  pruinose,  less  heavily  striped  than  in  the  male.  All  other 
thoracic  marldngs  same  as  described  for  the  male.  Wings  hyaline, 
lightly  flavescent  in  some  individuals;  stigma  cream. 

Abdominal  s^ment  1  pruinose.     (See  figs.  29  and  30.) 

Segment  2  blue  with  an  olivaceous  cast.  A  narrow  black  ring 
around  its  posterior  end.  Two  small  oval  spots  on  the  dorsal  surface 
of  the  posterior  third. 

S^ment  3  very  blue,  the  bluest  of  the  abdomen.  A  narrow  black 
ring  around  its  posterior  end.  On  either  side  a  narrow  oblique  spot 
nmning  ventrad  and  caudad  in  the  extreme  ventro-posterior  angle  of 
thepleurite.  On  the  posterior  end  of  the  dorsal  siurfacea  U-shaped 
spot  opening  cephalad. 

Segment  4  less  blue  than  s^ment  3.  As  in  segment  3,  a  narrow 
band  around  the  posterior  end,  and  a  narrow  oblique  spot  running 
ventrad  and  caudad  in  the  angle  of  the  pleurite.  A  narrow  stripe, 
broader  cephalad,  running  along  either  upper  side.  These  stripes^ 
begin  from  the  anterior  end  of  the  segment  at  about  twice  the  width 
of  the  posterior  bands,  and  terminate  at  the  middle  of  the  segment. 
On  the  posterior  end  of  the  dorsal  surface  a  U-shaped  spot,  but  with 

>  Tbett  stripes  M«  teniMd  by  Calvtrt  tn  the  Blologia  CentnU  Amfirio^ 
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Uie  arms  of  the  U  so  broad  that  the  internal  opening  is  reduced  to  a 
line,  while  the  external  anterior  angles  of  the  arms  of  the  U  are 
ronnded. 


n  54 


FIQ8.  5<Mi;i.— ASGXiL  XinCA,  male  abdominal  8B0MXNTS 1  AND  2.  5a  LaTKBAL  TIXW.  51.  VSNTAAL  YISW. 
FlQB.  52^.— ASaiAYIVIDA,MALX  ABDOMINAL  SXOMANTSl  AND  2.  52.  LATERAL  VIXW.  53.  VXNTBALYIXW. 
FlO.  54.-^ABfflA  EMMA,  OYIPOSmNG. 

Segment  5  less  blue  than  segment  A,  but  with  the  same  color  pattern. 

Segment  6  olivaceous.  Color  pattern  same  as  in  segments  4  and  5, 
but  with  each  dorso-lateral  stripe  confluent  posteriorly  with  its  arm  of 
the  dorso-posterior  U-spot. 
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Segment  7  a  medium  brown  color.     Color  pattern  similar  to  that  of 
segments  4,  5,  and  6,  except  that  the  dorso-posterior  spot  is  wanting, 


J^s^ 
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61 

FX08.  55-61.— ABOU  BMICA.  55-57.  MALX,  MABKINO  ON  HKAO  AND  THOBAX.  58-^.  MALX,  MABKIKa 
OK  ABDOKBN  m  TXNBBALB,  LATEBAL  VIXW.  60-61.  FXKALX,  MABXZNa  ON  ABDOMEN  DT 
TBNXBALS,  D0B8AL  TIKW. 

FlQS.  62-64.— ABQIA  VIYIDA,  KALX,  MABXlNa  ON  BXAO  AND  THOBAZ. 

and  the  two  dorso-lateral  stripes  extend  caudad  to  the  posterior  fifth  of 
the  segment. 

Segments  8,  9,  and  10  a  medium  brown  with  no  markings. 

Ventra  of  s^pnents  3-8  black,  of  segments  1,  2,  9,  and  10  brown. 
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FemaUj  hrovmform. — The  larger  number  of  females  are  of  this  color, 
which  is  as  follows:  Labium  and  labrumgray;  clypeus,  nasus,  frons, 
and  vertex  pale  reddish  brown.  The  postocular  areas  the  most  red- 
dish of  any  part  of  the  insect.  Eyes  pale  brown  above,  brownish 
gray  below.    Antennae  black. 

Prothorax  pale  brown  above,  lighter  below.    Legs  pale  brown. 

Mesothorax  and  metathorax  yellowish  brown  on  dorsal  and  anterior 
surfaces.  Coxae  and  trochanters  same  shade,  femora  and  tibiae  pale 
brown.     Wings  hyaline,  stigma  almost  white. 

Abdominal  segments  1-7  brownish  olive  gray,  shading  into  brownish 
on  segment  8.    Segments  9  and  10  pale  grayish  brown. 

All  markings  same  as  described  for  the  blue  female. 

The  system  of  martings  in  Argia  seems  to  be  a  generic  character,  as 
it  occurs  with  various  modifications  from  sex  to  sex  and  species  to 
species.  The  more  generalized  pattern  occurs  on  the  females  (see 
]^.  29,  30,  33,  34, 60,  and  61).  The  coloration  of  the  males  is  more 
widely  divergent,  but  is  understood  when  its  evolution  from  the 
''female  form"  in  the  male  teneral  is  considered  (see  figs.  58  and  69, 
of  male  teneral  emma). 

Nymph  (figs.  35,  36,  66-70). — ^This  is  a  vigorous,  long-legged  and 
contrastingly  colored  nymph  with  large  gills. 

Length  of  abdomen,  without  gills,  12  mm. ;  length  of  gills,  6;  width 
of  head,  3.5 ;  length  of  hind  leg,  1 1 .  The  specimens  are  shrunken  from 
having  been  put  into  strong  alcohol. 

Head  broader  than  long,  the  posterior  margin  noticeably  emar- 
ginate.  Five  round  white  dots  between  the  compound  eyes  (the  3 
ocelli  and  2  other  similar  white  dots).  A  broad  white  stripe  on  each 
postocular  lobe.  Antennae  longer  than  head,  slender,  base  and  first 
joint  white,  the  remaining  joints  black.  Mentum  1^  times  as  long  as 
broad;  posterior  edge  one-half  as  wide  as  anterior  margin;  ligula 
angular.  Each  lateral  lobe  with  a  single  raptorial  seta  just  below  the 
base  of  the  movable  hook,  a  notch  separating  the  end  hook  from  the 
inner  margin. 

Prothorax  more  than  twice  as  broad  as  long,  the  ridge  around  the 
posterior  edge  very  prominent,  and  running  down  on  to  the  side  to  the 
coxae.  Dorsal  surface  strongly  convex  with  amediangroove.  Femora 
of  first  pair  of  legs  three-fourths  as  long  as  femora  of  second  pair. 
Mesothorax  and  metathorax  equal  and  either  slightly  longer  than  the 
prothorax.  A  deep  concavity  extending  from  anterior  point  of 
anterior  wing  pads  to  mesinfraepistemum.  Femora  of  second  legs 
extending  beyond  the  posterior  margin  of  abdominal  segment  4. 
Tubercle  between  the  upper  edge  of  mesinfraepistemum  and  posterior 
edge  of  prothorax  drawn  out  dorso-ventrally,  making  a  low  vertical 
ridge.    Posterior  pair  of  wiog  pads  extending  to  posterior  edge  of 
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abdominal  segment  4.    Femora  of  last  pair  of  legs  extending  to  pos- 
terior side  of  segment  5. 
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FI08.  65-70^—AXOU   BICMA,    MTMPHAL   DETAIL.     65.  LjLBTOM,    VBMTBAL   TIBW.     65a.  LABIUM,   DOBSAL 

rmw.   60-67.  VuLTA.   6a-69.  Abdominal  sxqmknt  9  or  maue.   70.  Amtknna. 
Fioa.  71-76.-^Ab<iu  vivida,  ntmfhal  dbtail.    71.  Labium,  ybmtbal  visw.    71a.  Labium,  dobsal 

YIEV.     73-73.  VULTA.     74-75.  ABDOMINAL  8S0MXMT  9  OF  MALB.     76.  ANTENNA. 

Abdomen  dark,  with  a  white  middorsal  stripe,  narrower  anteriorly 
and  widening  caudad  until  widest  on  segments  9  and  10,  where  it  is 
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bordered  on  each  side  with  intense  black.  A  low  lateral  keel  on 
segments  1-8  (not  consjucuous  on  s^ments  7  and  8).  A  narrow, 
jogged  white  stripe  dorsad  of  either  lateral  keel.  The  lateral  gills 
are  very  spoon-shaped  and  in  fresh  material  variously  banded  with 
black. 

Male  with  the  two  points  on  the  sternum  of  segment  9  slightly 
longer  and  more  attenuate  than  in  vivida.     (See  figs.  68-69.) 

Female  with  the  two  outer  or  ventral  members  of  the  ovipositor 
shorter  than  the  dorsal  or  inner  pair.  (This  is  true  also  in  vivida, 
but  only  for  the  immattire  nymphs.)  The  genital  valves,  especially 
the  posterior  points,  vary  greatly  in  shape.  In  this  species  they  are 
usually  conspicuously  toothed,  especially  on  the  distal  half  of  the 
ventral  edge.     (See  figs.  66-67.) 

Male,  a  skin  collected  August  3,  1913,  on  Satus  Creek,  Yakima 
County.  (On  the  same  date  I  collected  a  male  in  the  act  of  emerging, 
but  the  skin  blew  into  the  water,  damaging  it  too  much  for  a  type 
specimen.)    Deposited  in  the  United  States  National  Museum. 

Female,  collected  on  Satus  Creek,  June  29,  1913,  reared,  emeig- 
ing  between  July  2  and  10,  while  I  was  in  Oregon,  during  wUch  time 
the  teneral  drowned,  being  badly  decayed  on  my  return.  Skin  and 
imago  deposited  in  the  United  States  National  Museum. 

About  20  specimens,  including  both  skins  and  nymphs,  were  col- 
lected during  1913.  The  nymphs  of  this  species  are  not  eadly  found, 
as  they  roam  over  the  whole  creek  bed  and  so  are  never  numerous 
in  any  single  place.  They  are  usually  found  in  the  roots  and  brush 
of  the  larger  pools  and  under  large  stones  on  the  riffles.  On  turning 
a  stone  over  the  nymph  is  usually  on  the  bottom  beneath  the  stone 
and  hurrying  away.  This  is  a  noticeable  difference  between  this 
nymph  and  that  of  vivida,  which  is  usually  hanging  back  down  from 
the  stone  picked  out  of  the  water,  and  very  sluggishly  arouses  to  the 
fact  that  it  should  hunt  shelter.  The  agiUty  of  the  emma  nymph  per- 
mits it  to  live  in  the  swift  riffles  and  contest  for  existence  with  the 
crayfish  and  stonefly  and  mayfly  nymphs.  It  is  the  only  odonate 
nymph  found  in  the  swift  riffles  of  Satus  Creek. 

Emergence,  judging  from  the  finding  of  tenerals,  takes  place  any 
hour  of  sunlight  after  the  middle  of  the  morning.  The  nymph  usually 
crawls  up  on  a  stone,  seldom  more  than  an  inch  above  the  water. 
On  August  3,  1913, 1  found  an  Argia  emerging.  It  had  crawled  up 
on  to  a  smooth  pebble  lying  in  the  middle  of  a  shallow  riffle,  where 
I  foimd  it  at  9.52  in  the  morning  an  inch  above  the  surface  of  the 
water,  with  head,  thorax,  and  legs  already  withdrawn.  It  was  clasp- 
iog  the  head  of  the  skin  with  its  frail  feet.  It  was  a  grayish  cream 
color.  In  a  minute  it  moved  its  legs  in  a  tentative  manner,  then 
quickly  crawled  up  on  the  stone  just  in  front  of  the  head  of  the  skin, 
but  with  the  tip  of  the  abdomen  still  retained  in  the  akin.    In  a 
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minute  more  it  crawled  farther  up  the  stone,  freeing  the  tip  of  the 
abdomen,  and  continued  to  move  about  with  nervous,  jerl^  steps. 

At  9.55  it  was  twice  the  length  and  size  of  the  skin,  and  the  wings 
had  begun  to  lengthen.  In  the  lengthening  of  the  wings  the  bases 
lengthened  first  and  the  tips  last.  The  wings  were  then  three- 
fourths  of  an  inch  long,  increasing  in  two  minutes  more  to  five-eighths, 
and  were  clear  except  the  costal  margin  beyond  the  nodus.  AH 
during  emergence  the  teneral  rapidly  and  incessantly  moved  the 
body  up  and  down.  At  9.59  the  wings  were  1  inch  long,  and  in 
another  minute  were  clear.  The  abdomen  during  expansion  of  the 
wings  remained  the  same  length  as  when  first  withdrawn,  but  at 
10.04  it  began  to  lengthen,  the  expansion  beginning  with  the  anterior 
segments;  at  10.09  the  abdomen  equaled  the  wings;  at  10.12  it  was 
one-fourth  inch  longer  than  the  wings.  At  10.15  the  teneral,  still 
a  grayish  cream  color,  crawled  nervously  to  the  top  of  the  stone  and 
flew  weakly  to  a  willow  30  feet  distant.  In  two  minutes  after  the 
teneral  had  withdrawn  its  abdomen  from  the  skin  a  light  gust  of 
wind  had  blown  the  skin  into  the  water.  The  fact  that  most  of  the 
larvae  emei^e  on  the  riffles  probably  accounts  for  the  few  exuviae 
found,  as  the  stones  there  are  round  and  smooth,  permitting  the  skins 
to  be  detached  by  the  first  puff  of  wind. 

The  teneral  stage  probably  lasts  a  day  or  two,  during  which  the 
insect  avoids  the  opposite  sex,  and  does  not  trust  itself  over  the 
surface  of  the  water.  Tenerab  are  usually  found  in  the  bushes 
along  the  banks. 

I  have  never  seen  this  species  hanging  in  copulation,  as  is  common 
among  Odonata.  Its  actions  are  so  nervous  and  rapid  that  I  am  not 
certain  that  I  have  ever  seen  it  copulate.  From  my  observation  of 
many  pairs  I  think  copulation  is  as  follows:  The  male  in  flying  about 
and  trying  various  females  finally  finds  one  in  a  receptive  state.  As 
he  swoops  down  on  her  she  flies  up,  when  he  seizes  her  for  a  second  by 
the  head  or  thorax  with  his  feet,  instantly  throwing  the  tip  of  his 
abdomen  forward  and  seizmg  her  by  the  prothorax.  If  he  fills  his 
seminal  vesicle  during  this  process  he  does  it  the  instant  before  he 
seizes  her  prothorax  with  his  abdomen.^  The  very  simple  structure 
of  the  accessory  genitalia  of  segment  2  would  indicate  rapid  action. 
As  the  male  releases  the  female  from  his  first  or  foot  grasp  and 
straightens  his  abdomen  the  female  swings  her  abdomen  forward  and 

>  In  my  mind  It  is  a  questioa  whethier  the  male  dngcmflyneoossarlly  fills  his  aemlnalv«Blcle  while  grasp- 
ing the  female.  I  have  watched  for  the  ao^  of  filling  the  seminal  vesicle,  but  in  several  yean  coUecting 
have  seen  but  one  instanne  where  I  felt  sure  that  I  had  seen  the  act  On  Sept.  7, 1913,  while  ooUeetiDg 
on  Satus  Creek,  I  saw  an  Aethna  (either  polmata  or  umbnta  oocidentalis)  swoop  at  a  female  flying  close 
alongside  a  dense  thicket  and  mite  her.  He  then  rose  vertioally  a  distance  of  about  12  feet  to  pass  over  the 
thicket,  during  which  rise  he  had  his  abdomen  bent  forward  with  the  ventmm  of  segment  9  attached  to 
segment  2.  He  was  easily  observed  because  of  the  dark  background  of  foliage,  and  because,  flying  vertl- 
cally  or  "back  first,"  he  rose  slowly.  As  he  cleared  the  top  of  the  thicket  he  straightened  his  abdomen 
and  speeded  away.    The  whole  process  of  filling  the  vesicle  oocupied  less  than  three  seconds. 
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apparently  copulates  for  only  a  second.  I  have  seen  several  different 
females  swing  the  abdomen  forward  for  barely  a  second  or  so,  but  am 
not  yet  positive  that  it  is  a  completed  copulation.  These  seizures 
take  place  more  commonly  in  the  morning.  If  these  seizures  are 
not  copulatory,  then  copulation  would  seem  to  take  place  but  once 
or  twice  in  the  life  of  the  female  instead  of  daily  and  oftener  as  in 
the  higher  Odonata,  for  if  daily  I  would  surely  have  observed  at 
least  some  single  instancOi  for  I  was  on  the  creek  early  and  late  and 
from  the  beginning  of  the  season  watched  for  copulation.  During 
the  afternoon  numerous  females  seated  on  stones  in  the  riffles  refuse 
the  approaches  of  all  males.  In  refusing  a  male^  the  female,  as  the 
male  swoops  down  on  her,  flies  up  and  takes  a  position  just  above 
the  male's  head,  where  she  flies  for  several  feet  until  the  male  gives 
up  and  turns  away.  This  species  spends  many  hours  in  couple,  the 
male  holding  the  female  by  the  prothorax  and  both  seated  on  some 
sunny  stone. 

Ovipqsition  must  occupy  but  a  small  part  of  the  time  of  the  female, 
as  on  a  stretch  of  2  miles  on  Satus  Creek  I  found  only  one  small  area 
where  oviposition  took  place  frequently.  This  was  among  the  pink 
roots  of  willows  which  hung  in  a  shallow  side  pool  through  which  a 
small  stream  flowed.  Oviposition  is  a  lengthy  process,  the  female 
sometimes  working  alone,  but  usually  held  by  the  male,  who  supports 
himself  solely  by  his  hold  on  the  female,  and,  scorning  other  support, 
stands  stiffly  out  of  the  water  with  his  wings  folded  and  his  legs 
drawn  tighlly  against  his  thorax  until  the  female  backing  down  into 
the  water  submerges  him  with  her.     (See  fig.  54.) 

The  Ai^ias,  while  spending  aU  day  close  to  the  water,  seldom  leav- 
ing the  riffles  and  bars,  leave  the  water  just  before  simdown  and 
spend  the  night  in  the  shrubs  along  the  creek,  where  they  are  to  be 
found  early  in  the  morning.  The  two  ways  to  capture  them  with 
moderate  ease  is  among  the  bushes  early  in  the  morning,  or  at  the 
height  of  their  season  to  stand  in  the  water  facing  a  high  bank  or 
dense  bush,  where  they  are  passing,  and  capture  them  as  they  fly  past 
between  the  collector  and  the  bank  or  bush. 

As  to  enemies,  I  have  not  seen  birds  capture  Aigias,  but  I  have  seen 
an  Eryihemis  simplicuxMs  eating  a  teneral.  There  are  few  frogs 
along  the  creek;  in  fact  the  Argias  seem  to  flourish  with  few  enemies 
except  crayfish  and  such  others  as  prey  on  the  nymphs.  I  have  never 
found  this  species  infested  with  red  mites. 

I  have  never  found  this  species  else  than  on  the  Yaldma  River  and 
lower  Satus  Creek.  ^ 

>  SloM  writing  tlie  foregoliig  I  have  found  Arffta  emma  oommon  on  the  laxger  riven  of  oentrd  California 
and  on  the  Truckee  and  Humboldt  rivers  in  Nevada.  It  occurs  from  sea  level  on  the  San  Lorenzo  and 
Saoameato  rivers  to  6,000  feet  elevation  on  the  Truckee  River  at  Lake  Tahoe.  Professor  Farr,  of  Sun- 
nyBlde,  Washington,  has  r^oentl^  seat  me  a  series  of  spedmeos  from  Union  Flat  Creek,  Pullman,  Wash- 
ington. 
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AROIA  VIVIDA  Hagm. 
Figtf.  31-34,  87-38,  45-47,  49,  62^,  62-64,  71-76. 

The  second  half  of  this  section  deals  with  Argia  vivida  and  includes 
a  description  of  its  nymphs.  Argia  emma  and  Argia  vivida  are  the  only 
Argias  I  hare  found  in  the  Columbia  watershed. 

Argia  vivida  has  been  found  in  three  localities,  all  of  which  agree  in 
certain  particulars. 

In  June  I  made  a  f oiur  days'  drive  to  the  falls  of  Logic  Creek,  which 
is  the  main  tributary  of  Satus  Creek.  I  succeeded  in  getting  down 
to  Logic  Creek  in  two  places  and  down  to  Dry  Creek,  which  is  the 
main  tributary  of  Logic,  in  one  place.  This  is  an  exceedingly  difficult 
region  to  explore  in  a  buggy.  The  single  wagon  trail  runs  up  hill  for 
60  miles,  following  the  surface  of  the  ancient  slope,  with  the  creeks 
rushing  down  through  canyons  500  feet  below  the  level  of  the  road. 

On  June  16  I  found  Argia  vivida  very  abundant  on  an  area  of  not 
over  an  acre  in  extent  about  15  miles  above  the  mouth  of  Logic  Qreek. 
The  road  at  this  place  went  down  into  Logic  Canyon  through  a  short 
lateral  ravine.  The  bottom  of  the  canyon  opened  out  at  this  point, 
making  a  small  flat  of  about  2  acres  in  extent,  which  was  covered  with 
grasses,  with  here  and  there  scrub  oak  trees,  and  along  the  creek  ite 
usual  line  of  alders,  back  from  which  stretched  thickets  of  rose  and 
sumac  bushes.  At  one  end  of  this  flat  a  spring  oozed  out  at  the  base  of 
the  cliff,  and  its  stream,  trickling  down  through  the  alder  thicket,  con- 
tained many  vivida  nymphs.  The  shade,  as  usual  in  an  alder  thicket, 
was  dense,  but  Argia  vivida  in  couple  were  resting  in  profusion  on  the 
bushes,  dead  brush,  and  rocks,  which  filled  this  stream.  Tenerals 
were  numerous  as  well  as  males  in  high  color  and  a  few  females  in  full 
color,  but  I  saw  none  copulating  or  ovipositing.  This  spring  stream 
was  not  over  100  feet  long,  and  its  bed  and  sides  were  of  black  muck, 
from  the  leaves  which  fall  into  it  annually.  Scattered  over  the  bed 
were  rounded  stones  up  to  12  inches  in  diameter,  to  the  under  sides  of 
which  the  vivida  nymphs  were  clinging.  The  spring  water  was  cold 
and  the  nymphs  were  sluggish.  Exuviae  were  found  clinging  to  the 
stones  but  an  inch  or  two  above  the  surface  of  the  water.  Argia 
vivida  is  a  comparatively  sluggish  insect  and  seemingly  very  local  or 
restricted  in  its  choice  of  environment.  Argias  were  very  abundant 
on  the  ground  in  the  open  spaces  of  the  flat  near  this  spring  stream, 
but  were  not  found  farther  than  150  feet  from  it.  Li  couple  they 
hung  to  bushes  when  hovering  about  the  stream,  because  the  bushes 
overhung  the  water,  giving  them  little  choice,  but  outside  in  the  sun- 
shine ihey  sat  mostly  on  the  bare  ground  or  on  stones  or  sticks 
lying  on  the  ground.  They  were  easily  taken  by  approaching  care- 
fully and  slapping  the  net  over  them  or  scooping  them  with  the  net 
They  were  associated  here  with  Sympetrum  madidum  and  iem  A^hna, 
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probably  ealiforwieaf  which  I  took  on  Dry  Creek  not  many  miles 
distant. 

I  next  found  Argia  vivida  at  Sherman,  Oregon,  which  is  on  the 
Columbia  River  about  2  miles  east  of  the  mouth  of  the  Deschutes 
Canyon.  The  Columbia  Gorge  at  this  point  is  from  two  to  three 
thousand  feet  deep.  Its  sides  are  massive  brown  hills,  with  here  and 
there  solitary  green  ranches  on  spring-fed  benches  a  thousand  feet 
above  the  river.  Its  bottom  on  either  side  is  a  narrow  strip  of  white 
sand  dunes  lying  between  the  gravelly  beach  and  the  foot  of  the  hills. 
Among  these  sand  dimes  is  the  box-car  railroad  station  called  Sher^ 
Qian,  Oregon.  Opening  into  the  gorge  about  1  mile  west  of  the 
station  is  a  narrow  canyon,  which  is  occupied  by  the  Y  of  the  Deschutes 
road.  Through  this  canyon  trickles  a  small  stream  arising  from  nu- 
merous springs,  which  meanders  in  the  mouth  of  this  canyon  through 
a  succession  of  swampy  and  rocky  holes.  This  stream  swarms  with 
Argia  vivida.  They  sat  on  the  stones  along  the  stream,  and  because 
of  the  nimierous  rocks,  and  the  heat,  were  difficult  to  catch.  The 
constant  west  wind  blowing  up  the  Columbia  Gorge  had  carried  many 
of  the  Argias  as  far  up  as  the  Sherman  station.  They  were  associated 
in  this  side  canyon  with  Amphiagrum  wudnfn  (very  abundant), 
Iw^mau  perparva  (common),  iHhnura  eervuia,  EndUagma  cgaihigerum^ 
Arvax  jumus  (seen  on  the  wing),  Ophiogomphus  occidenks  (on  the 
Columbia  beach),  Sympetrum  corruptum  and  JJbeUula  forensia. 

The  third  place  I  found  Argia  vivida  was  on  lower  Satus  Creek.  On 
August  24, 1913, 1  took  10  specimens  around  a  scum-covered  springs 
fed  side  channel  of  Satus  Creek.  This  small  spot  agreed  with  the 
other  two  in  being  a  cold  spring-fed  but  stagnant  stream.  Perhaps 
these  were  descendants  of  strays  from  farther  up  the  creek. 

Numerous  specim^is  of  both  sexes  from  both  Logic  Creek  and 
Sherman,  Oregon,  were  heavily  infested  with  red  mites,  in  which 
respect  it  differs  from  emma,  which  I  have  never  found  infested. 

This  species  differs  also  from  emma  in  that  frequently  when  pursued 
it  win  dodge  into  bushes  or  other  vegetation,  where  an  Argia  emma 
would  fly  for  the  open.^ 

The  following  descriptions  of  the  adults  are  for  comparison  with 
Argia  emma.  The  color  notes  are  from  live  specimens  and  alcohoUo 
material. 

DB80BIF1ION. 

This  is  a  large  and  robust  species  of  Argia,  sluggish  in  comparison 
with  emma,  and,  as  its  name  implies,  brilliantly  colored. 

Length  of  abdomen:  Male,  26-30  mm.;  average,  27.8;  female,  24- 
29 ;  average,  27.    Fore  wings  slightly  longer  than  hind  wings.    Length 

>  Thronghoat  CftUfomla  and  Nevada  Ahfia  vtvUa  ooctus  In  all  pennantDt  springs,  and  while  Imagoes 
are  occasionally  daoght  on  streams  and  ponds  snch  can  usually  be  traced  to  nea^by  spring  streams,  t 
bave  taken  It  from  sea  level  to  6,000f  eet  altitude  (Lake  Tahoe). 

2^— Proc.N.M.vol.49— 15 19 
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of  hind  wings:  Male,  20-23;  average,  21.7;  female,  22-24;  average, 
23.3. 

Male. — ^Robust,  both  thorax  and  abdomen.  Legs  compared  with 
emma  short  and  weak,  the  last  femora  barely  reaching  the  first  abdom- 
inal s^ment.  Wings  relatively  shorter  than  in  the  female  but  not 
noticeably  narrower;  hyaline  but  not  as  steely  as  in  emma  males. 
Stigmas  variable;  among  20  males  the  stigmas  of  the  front  wings  in 
11  surmount  one  ceU;  in  2  individuals  the  stigma  surmounts  2  ceDs 
in  one  front  wing  and  one  ceU  in  the  other  front  wing;  in  7  indi- 
viduals the  stigmas  surmount  variously  from  1}  to  If  cells.  The 
same  variation  shows  in  the  stigmas  of  the  hind  wings.  Among  20 
males  tabulated  the  usual  number  of  antenodal  cells  was  4  in  each 
fore  wing  and  3  in  each  hind  wing.  Variations  of  one  or  two  occurred 
either  way.  The  average  in  the  20  males  was  right  fore  wing  4,  left 
fore  wing  3.8,  right  hind  wing  3.1,  and  left  hind  wing  3.1. 

In  the  second  s^ment  of  the  abdomen  (see  figs.  52  and  53)  the  ventral 
limb  of  the  anterior  hamule  is  thicker  anteriorly,  and  about  a  third  of  its 
length  back  of  the  anterior  end  this  thickness  forms  an  obscure  ridge  de- 
current  dorsad  on  the  base  of  the  hamule.  Viewed  ventrally  the  pos- 
terior hamules  are  more  pointed  than  in  emma.  The  ventral  limb  of 
the  chitinous  shaft  of  the  penis  has  on  its  ventral  surface  at  the  anterior 
end  a  ridge,  which  widens  cephalad;  the  posterior  third  of  the  ventral 
limb  is  slightly  narrower  than  the  anterior  two-thirds.  The  second 
joint  of  the  penis  extends  caudad  from  the  distal  end  of  the  basal  joint 
or  shaft;  it  is  fleshy  and  widens  caudad,  and  when  viewed  laterally  is 
seen  to  be  variously  folded  and  ridged.  The  third  or  terminal  segment 
runs  cephalad;  it  is  supported  by  two  chitinous  longitudinal  ribs,  and 
consists  of  an  almost  quadrangular  proximal  lobe,  occupying  two- 
thirds  of  its  length,  each  outer  distal  angle  of  which  is  indented  on  its 
lateral  face,  and  a  distal  or  terminal  elliptic  lobe.  The  lateral  walls  of 
the  genital  fossa  when  viewed  from  the  side  are  extended  more 
abruptly  ventrad  in  their  posterior  half  than  in  emha. 

S^ment  10  deeply  and  widely  indented  on  the  dorso-median  line  of 
the  posterior  end,  with  a  low  keel  on  either  side  of  this  indentation.  (See 
figs.  45-47.)  The  superior  appendages  two-thirds  the  length  of  the  in- 
ferior; when  viewed  from  above,  widening  caudad  and  abruptly  trun- 
cate, the  posterior  end  appearing  impressed.  When  viewed  from  behind 
it  is  seen  that  this  impressed  area  is  produced  ventrad  and  slightly  cau- 
dad into  a  single  median  tooth.  When  viewed  from  the  side  the  dorsal 
and  ventral  edges  are  seen  to  be  subparallel,  and  the  ventro-posterior 
tooth  appears  in  profile  extending  ventrad  and  in  some  specimens 
slightly  caudad.  Each  inferior  appendage  has  a  lateral  and  a  tenninal 
branch  which  are  subequal.  When  viewed  from  above  the  terminal 
lobe  is  seen  to  be  obtusely  pointed  and  when  viewed  from  below  it  is 
seen  to  be  decurrent  along  the  inner  edge  of  the  appendage  as  an 
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obscure  keel.    Lateral  lobe  extends  laterad,  dorsad,  and  slightly 
caudad,  broad  but  terminates  abruptly  in  a  blunt  point.    Very  little 


Male,  live  color. — ^Labium,  labrunii  clypeus,  nasus  and  frons  light 
blue.  Vertex  darker  blue  with  traces  of  violet.  Eyes  dark  blue 
above  with  lighter  blue  below.  Color  pattern  of  top  of  head  same  as 
in  emma,  but  with  all  the  lines  heavier  (fig.  62),  in  some  of  the  specimens 
coalescing  into  a  sohd  spot,  as  is  shown  in  figures  31,  63,  and  64. 
White  hairs  on  labrum,  frons  and  occipital  region.    Antennae  black. 

Prothorax  blue  above,  lighter  blue  on  the  sides  and  with  the  coxae 
and  ventral  surfaces  very  light  A  line  along  the  base  of  the  anterior 
lobe  connecting  at  each  end  with  the  line  along  the  upper  sides,  which 
lateral  lines  connect  posteriorly  with  the  black  line  along  the  base  of 
the  posterior  lobe.  Two  broad  dorsal  lines  connecting  the  anterior 
and  posterior  lobes,  and  extending  caudad  across  the  posterior  lobe. 
These  lines  are  separated  by  a  hair  line  of  blue.  Trochanters  with  an 
outer  black  spot.  (AU  markings  are  black  unless  otherwise  stated.) 
Femora  blue  with  an  anterior  and  an  exterior  stripe  separated  by  a 
high  pale  keel.  Tibiae  blue  with  an  anterior  stripe  from  which  arises 
the  anterior  row  of  spines.    Tarsi  black. 

Mesothorax  and  metathorax  blue,  darker  dorsally  and  anteriorly, 
bluish  gray  ventrally.  A  very  wide  middorsal  black  stripe,  one-third 
wider  than  either  pale  area  bordering  it.  Mesinfraepistemum  with  its 
dorsal  half  black.  Humeral  suture  heavily  marked  as  follows: 
Lower  or  anterior  half  broad,  upper  or  posterior  half  narrow  except 
an  abrupt  enlargement  at  upper  end.  In  occasional  specimens  the 
humeral  stripe  is  broad  and  of  uniform  width.  First  lateral  suture 
not  marked.  Second  lateral  suture  narrowly  marked,  but  with  an 
abrupt,  round  enlargement  at  its  upper  end*  Coxae  and  femora  bluish 
gray,  tibiae  blue,  tarsi  black.  Markings  of  middle  legs  similar  to  those 
in  the  fore  legs  but  not  as  heavy  and  yet  lighter  in  the  hind  legs. 
Wings  hyaline,  neither  bluish  nor  flavescent.    Stigma  dark  brown. 

Abdomen  with  segments  1-7  intense  blue  above  with  sternum  of 
segment  1  brown  and  sterna  of  segments  2-7  black.  Segments  8-10 
lighter  blue  with  brown  sterna.  Markings  as  follows  (see  figs.  31  and 
32): 

Segment  1  with  minute  lateral  black  spot  on  its  posterior  edge. 

Segment  2  with  a  narrow  band  around  its  posterior  end.  On 
either  side  above,  a  narrowstripe  almost  the  length  of  the  segment,  with 
the  posterior  end  turning  dorsad. 

Segments  3,  4,  and  5  marked  as  follows:  A  broad  band  around  the 
posterior  end  of  the  s^ment.  A  small  spot  above  on  either  side  of 
the  anterior  end  of  the  segment. 

Segment  6  similarly  marked,  but  with  either  anterior  spot  con- 
nected with  the  posterior  band  by  a  line  running  caudad.     (In  some 
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specimens  segment  6  is  marked  similarly  to  segments  3,  4  and  5.) 
The  posterior  bands  contain  on  either  side  a  blue  triangle. 

Segment  7  with  a  heavier  development  of  the  color  pattern  than  on 
segment  6,  making  the  entire  dorsal  half  of  the  segment  black  except 
a  narrow  blue  band  across  the  anterior  end. 

Segment  8  pale  blue  with  a  minute  spot  on  each  latero-posterior 
edge. 

Segment  9  pale  blue  with  posterior  edges  and  appendages  vari- 
ously marked  with  black. 

The  teneral  color  of  the  male  is  a  pale  gray  or  chalky  white.  In 
changing  from  the  chalky  white  to  the  intense  blue  the  male  passes 
through  brown,  brownish  violet,  and  violet  blue  stages. 

Female. — ^More  robust  than  the  male/ especially  the  abdomen. 
Wings  relatively  longer  than  in  the  male,  which  when  folded  reach 
to  the  middle  of  segment  8  and  occasionally  to  middle  of  segment  9; 
hyaline  but  with  a  decided  flavescence.  Stigma  rarely  surmounting 
more  than  one  cell.  Wings  not  proportionally  broader  than  in  the 
male.  Among  20  females  tabulated,  the  usual  number  of  antenodal 
cells  was  4  in  each  fore  wing  and  3  in  each  hind  wing,  with  variations 
of  one  either  way.  The  average  in  the  20  females  was,  right  fore  wing 
3.9,  left  fore  wing  4,  right  hind  wing  3.1,  and  left  hind  wing  3.1. 

Legs  short,  the  last  femora  reaching  the  first  abdominal  segment. 
Mesostigmal  laminae  large  (see  fig.  49) ;  the  anterior  end  of  the  mid- 
dorsal  carina  prolonged  between  them  into  a  wide  triangular  en- 
largement, and  each  mesostigmal  lanuna  extended  posteriorly  in  a 
plate  or  ridge,  which  overhangs  its  respective  postero-lateral  depres- 
sion. 

Female,  live  color. — The  females  of  Argia  vivida  are  more  variously 
colored  than  any  sex  of  any  odoHate  species  I  have  seen.  As  in  the 
male,  the  teneral  is  a  chalky  white,  which  changes  through  various 
shades  of  gray-violet  and  brown  into  a  high  color  largely  blue,  which 
gives  the  female  the  general  appearance  of  the  male  in  high  color. 
This  blue  color  was  rare,  as  I  found  few  specimens  in  it,  but  I  took 
most  of  my  vivida  series  early  in  their  season.  Of  four  females  taken 
on  lower  Satus  Creek  on  August  24,  only  one  was  blue. 

Female,  blue  form. — ^Labium  brownish  gray;  labrum  grayish  blue; 
clypeus,  nasus,  frons  and  vertex  ^eenish  blue  slate.  Occiput  and 
postocular  areas  blue  with  a  tinge  of  violet.  Markings  of  the  head 
same  as  described  for  the  male  with  the  same  individual  variations. 
Eyes  blue  above,  shading  into  violet  gray  below  (in  one  high  colored 
female  my  notes  mention,  ''eyes  violet  gray").  Scattering  white 
pile  on  the  labrum,  frons  and  nasus,  also  on  the  postocular  areas 
and  occiput.    Antennae  black. 

Prothorax  with  dorsal  and  lateral  surfaces  blue;  ventral  surface 
and  coxae  pale  brownish;  femora  gray;  tibiae  pale  grayish  blue.  AU 
markings  as  la  the  male. 
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Meeothorax  and  metathorax  blue^  more  intense  on  the  anterior 
surfaces,  shading  into  violet  gray  on  sides  and  under  surfaces.  Coxae 
and  femora  violet  gray;  tibiae  greenish  blue.  Legs  and  thorax 
marked  as  in  the  male.  Stigmas  pale  brown.  Wings  hyaline  with 
a  suggestion  of  flavescence;  stigma  brown. 

Abdomen,  ground  color  blue,  an  intense  blue  on  dorsal  surface 
shading  into  a  more  violet  blue  on  the  sides  of  segments  1-7.  Ster- 
num of  segment  1  brown  and  of  2-7  black.  Dorsal  and  lateral  sur- 
faces of  segments  8,  9,  and  10  pale  blue.  Markings  as  follows  (see 
figs.  33  and  34): 

Segment  1,  on  either  side  a  minute  spot  at  the  posterior  end. 

Segment  2  with  a  narrow  black  band  around  posterior  end.  At 
anterior  end  a  small  spot  above  on  either  side.  At  posterior  end  a 
larger  spot,  triangular  (sometimes  quadrangular  or  even  elliptic) 
above  on  either  side. 

Segment  3,  a  narrow  band  around  the  posterior  end.  At  the 
anterior  end  above  on  either  side,  a  small  spot  attenuate  caudad. 
At  the  posterior  end  a  larger  spot  on  either  side,  but  with  the  inner 
anterior  angles  coalesced  across  the  middorsal  line,  and  the  posterior 
ends  toucldng  the  posterior  band.  (These  large  paired  posterior 
spots  are  homologous  with  the  U -spots  on  the  abdomen  of  the  emma 
females.)  In  each  lower  posterior  angle  of  the  pleurite  an  oblique 
stripe  running  dorsad  and  cephalad  for  one-fifth  the  length  of  the 
segment. 

Segments  4  and  5  marked  like  segment  3,  but  with  the  markings 
successively  heavier  until  in  segment  5  the  two  posterior  dorsal  spots 
are  coalesced  into  a  heart-shaped  mark  with  the  apex  pointing 
caudad. 

Segment  6  marked  Eke  segment  5,  but  with  the  two  antero*dorsal 
spots  attenuate  caudad  until  their  posterior  ends  coalesce  with  the 
anterior  points  of  the  heart-shaped  postero-dorsal  marking. 

Segment  7  with  markings  similar  to  the  preceding,  but  with  the  four 
dorsal  spots  enlarged  and  coalesced  into  a  large  V-marking,  which 
when  viewed  from  above  resembles  an  old  fashioned  clothespin  with 
the  head  pointing  caudad. 

Segment  8  with  a  minute  spot  in  the  lower  posterior  angle  of  the 
pleurite. 

Segments  9  and  10  without  markings. 

As  stated  previouslyi  the  teneral  ground  color  is  a  chalky  white. 
The  first  change  is  to  a  brownish  violet  along  the  dorsal  surface  of 
the  abdomw.  Then  the  eyes  become  grayish  violet  and  segments 
8,  9,  and  10  become  pale  blue.  The  chalky  gray  of  the  entire  body 
then  takes  on  a  pale  brownish  tint  with  suggestions  of  violet  on  the 
abdomen  and  femora.    The  majority  of  the  females  collected  were 
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in  this  violet  and  brown  stage  with  segments  8,  9^  and  10  blue,  which 
I  believe  is  the  usual  breeding  color. 

Nymph. — (figs.  37,  38,  71-76). — ^A  short  nymph  with  very  dark 
color,  and  color  pattern  very  obscure  except  the  broad  white  stripe 
down  the  middorsal  line  of  the  abdomen.  Caudal  gills  small  and  legs 
weak. 

Total  length,  not  including  gills,  12  mm.;  length  of  abdomen 
without  gills,  7;  length  of  gills,  3;  width  of  head,  3.6;  length  of  hind 
leg,  7.5.  Head  broader  than  long,  the  posterior  margin  almost 
straight,  being  very  slightly  emarginate  between  the  postocular  lobes. 
Antennae  (see  fig.  76)  short,  their  length  less  than  length  of  head; 
base  and  first  two  joints  black,  the  four  distal  joints  white  with 
obscure  darker  rings.  (These  markings  fade  very  soon  in  alcohol.) 
Mentum  short  and  broad,  almost  square;  anterior  margin  of  ligula 
slightly  convex.  Four  raptorial  setae  on  each  lateral  lobe,  the 
anterior  setae  as  long  as  the  end  hook,  the  others  successively  shorter. 
The  end  hook  is  not  separated  by  a  notch  from  the  inner  margin  as 
in  emma.     (See  figs.  71  and  71a.) 

Prothorax  twice  as  broad  as  long.  Ridge  around  posterior  edge 
not  prominent.  Dorsal  surface  flat  except  a  minute  semicircular 
depression  on  the  anterior  portion.  Femora  of  first  pair  of  legs  two- 
thirds  as  long  as  femora  of  second  pair.  Tibiae  of  first  pair  almost 
as  long  as  tibiae  of  second  pair. 

Mesothorax  and  metathorax  equal  and  either  slightly  longer  than 
the  prothorax.  A  deep  concavity  extending  from  the  anterior  point 
of  the  anterior  wing  pads  to  the  mesinf  raepistemum.  A  short  tubercle 
between  the  upper  edge  of  the  mesinfraepistemum  and  the  posterior 
edge  of  the  prothorax.  Posterior  wing  pads  extending  to  the  pos- 
terior edge  of  abdominal  segment  3.  Femora  of  last  pair  of  legs 
extending  to  middle  of  segment  4. 

Abdomen  widest  in  segments  4  and  5  which  are  only  slightly  less 
wide  than  thorax.  A  low  lateral  keel  on  segments  1-7  (inconspicuous 
on  7).  Abdomen  very  dark,  with  a  very  conspicuous  white  mid- 
dorsal  stripe,  which  if  narrow  cephalad  and  widens  caudad  until  it 
is  widest  on  segment  9  (all  other  abdominal  markings  obscure).  The 
middorsal  stripe  bordered  by  dark.  A  light  irregular  stripe  associated 
with  each  lateral  keel,  which  is  edged  above  and  below  by  darker. 
The  lateral  gills  less  conspicuously  spoon-«haped  than  in  the  emma 
nymph,  the  prominent  rib  making  them  more  roof  shaped. 

In  the  male  the  two  points  on  the  abdominal  segment  9  are  shorter 
and  more  pyramidal  than  in  the  emma  male.     (See  figs.  74, 75.) 

Female  with  the  two  outer  or  ventral  members  of  the  ovipositor 
as  long  or  longer  than  the  upper  or  inner  pair  (except  in  immature 
larvffi).  The  genital  valves  roughened  on  the  distal  half  of  the  ven- 
tral edge,  any  teeth  being  hidden  by  long  hairs.    The  posterior  tips 
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of  the  genital  valves  vary  greatly,  not  giving  reliable  characters. 
(See  figs.  72-73.) 

Of  the  two  nymphs,  vivida  is  covered  with  a  fine  pubescence,  while 
emma  larvae  are  almost  entirely  free  from  pubescence. 

Described  from  a  male,  collected  June  15,  1913,  on  Logic  Creek, 
Yakima  (bounty,  Washington;  reared,  emerging  June  25,  1913;  skin 
and  imago  deposited  in  the  United  States  National  Museum.  Also 
described  from  a  female,  an  alcoholic  nymph  collected  June  15, 1913, 
ob  Logic  Creek,  and  now  deposited  in  the  United  States  National 
Museum. 

The  only  place  I  have  collected  vivida  nymphs  is  on  Logic  Creek 
at  the  place  previously  described.  There  on  June  15,  1913,  I  took 
42  nymphs  varying  in  length  from  3  mm.  to  12  mm.  Nine  of  these 
were  in  the  mature  stage.  The  other  31  on  examination  and  meas- 
urement seemed  to  fall  into  two  groups,  which  probably  were  a  1914 
brood  and  a  1915  brood.  As  there  were  great  differences  among 
those  of  the  youngest  brood  this  may  have  represented  two  broods 
instead  of  one.  I  have  not  reared  the  female  and  have  reared  only 
two  males. 

3.  NOTES  ON  ISCHNURA  CERVULA  AND  ISCHNURA  PERPARVA. 

These  notes  were  undertaken  at  the  direct  suggestion  of  Mr.  E.  B. 
Williamson,  who  thought  that  descriptions  of  the  live  colors  of  these 
species  would  be  of  value,  especiaUy  in  reference  to  any  dimorphism 
in  the  coloration  of  the  females.^  In  view  of  the  present  confusion 
among  the  described  species  and  varieties  of  lachmira  from  the 
Pacific  slope,  these  notes  have  been  made  to  include  points  other 
than  color. 

The  two  species  are  widely  distributed  over  Washington  and 
Oregon.  Wherever  I  have  found  one  of  the  species,  the  other, 
though  perhaps  not  so  abundant,  has  always  been  found.  Both 
reach  their  greatest  abundance  around  the  alkaline  ponds  of  the 
upper  Sonoran  Zone,  but  occur  commonly  and  in  some  places  abun- 
dantly in  the  Transition  Zone.  I  have  never  found  them  in  the 
Canadian  Zone,  but  I  have  done  very  little  collecting  at  that  altitude. 
I  have  specimens  of  both  species  from  the  followmg  localities: 
Oregon— Baker  Valley,  elevation  3,400  feet;  Eagle  Valley,  2,500 
feet;  Deschutes  Valley  (Bend,  Oregon),  4,000  feet;  Colimibia  River 
Gorge  (Sherman,  Oregon);  Washington — Elittitas  Valley,  elevation 
2,500  feet;  Yakima  Valley,  700  feet;  Spokane  Valley,  3,000  feet; 
Palouse  Valley. 

Both  are  aU-season  species,  being  on  the  wing  from  the  first  open 
spring  weather  imtil  heavy  frosts  occiu'  in  the  autumn.    Both  are 

1 1  wish  to  thank  ICr.  B.  B.  WOUamaon  for  hJi  ooiiftant  h«lp  and  snooaracttneiit,  as  ft  is  ha  who  started 
me  and  has  sustained  mj  interest  in  this  work. 
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seldom  found  far  from  the  weedy  banks  of  a  pond  or  stream  and 
both  are  found  about  either  alkaline  ponds  or  fresh  running  water. 
However,  eerwlA  seldom  occurs  abundantly  except  around  alkaline 
ponds. 

ISCHNXJItA  GSRVULA  Selyi. 
Figi.  77-«0,  87-91,  94-100, 106-109,  117-121,  127-182. 

While  occuring  from  early  spring  till  heavy  frosts  in  the  autumn, 
hchnura  eerwla  reaches  its  greatest  abundance  during  the  months 
of  May  and  Jime.  About  running  water  it  is  scarce,  in  such  places 
choosing  the  more  stagnant  spring  laterals  and  side  ponds.  As  with 
the  other  species  of  the  genus,  it  is  seldom  found  over  the  water  or 
on  land  far  from  the  moist  banks  of  a  pond  or  stream. 

It  emerges  in  the  daytime,  usually  between  9  and  11  o'clock  in  the 
morning,  when  it  can  sometimes  be  found  emerging  in  swarms.  At 
such  times  the  nymphs  can  be  seen  swarming  to  the  bank  with  a 
tadpole-like  wriggling  motion.  They  usually  wait  about  15  minutes 
after  crawling  from  the  water  until  they  dry  and  the  back  splits. 
A  half  hour  later  they  are  on  the  wing.  This  species  has,  especially 
during  imaginal  life,  the  Lestea  habit  of  hanging  among  aquatic 
vegetation  and  dodging  among  the  reed  stems  to  avoid  capture. 

Copulation  takes  place  with  the  couple  moving  about  among  the 
vegetation  or  at  rest  on  some  leaf,  and  lasts  for  many  minutes. 

In  oviposition  the  female,  usually  unaccompanied  by  the  male, 
deposits  her  eggs  in  any  vegetable  substance  under  the  surface  of 
the  water  which  is  soft  enough  to  be  pierced  by  her  ovipositor, 
usually  the  stems  of  aquatic  plants,  but  sometimes  she  will  alight  on 
the  surface  of  a  floating  mass  of  filamentous  algae  and  oviposit  in 
the  tangle  of  algal  filaments.  Usually  the  abdomen  is  bent  U-shaped 
and  the  wings  are  loosely  folded  as  in  copulation,  but  occasionally 
she  assumes  the  poses  of  perparva,  with  the  wings  tightiy  folded. 
(See  figs.  87  and  88.) 

I  have  three  pairs  which  were  killed  while  in  copulation.  In  one, 
the  hold  of  the  male  on  the  prothorax  of  the  female  is  still  retained. 
Figure  89  shows  how  the  parts  fit  together.  The  concave  apical 
edges  of  the  inferior  appendages  of  the  male  rest  on  the  anterior 
surface  of  the  posterior  lobe,  each  at  about  the  base  of  the  pencil  of 
hairs.  The  inferior  apical  points  of  the  superior  appendages  rest 
under  the  roof-shaped  posterior  lobe,  whUe  the  angle  of  the  superiors 
rests  on  the  mesostigmal  lamina.  Probably  in  life  the  V-shaped 
prolongation  of  the  dorsum  of  segment  10  rests  on  the  mesothoracic 
carina  of  the  female.    In  this  dried  pair  it  is  slightiy  raised. 

In  copulation,  segments  8  and  9  of  the  female  are  opposed  to  seg- 
ment 2  of  the  male.  The  very  heavy  penis  seems  to  be  the  sole 
clasping  organ,  A  the  ''anterior  hamules''  fold  inward  during  copo- 
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lation  (figs.  90  and  91),  whea  the  penis  is  exserted.  Among  my 
material  I  f omid  a  single  male  with  the  penis  exserted  and  the  * '  ante- 
rior hamules''  and  lamina  folded  in,  but  considered  it  deformed  or 


FlOa.  77-78.— ISCHNUEi^  CBBVXnJL,  MALE.     77.  DOBSiO.  TIIW.     78.  LATERiX  VIEW. 

injm^d  until  I  examined  the  copulated  pairs,  when  I  recognized 
its  true  meaning.  In  none  of  the  three  dried  pairs  does  the  ovipositor 
sheath  of  the  female  fit  into  the  depression  of  segment  2  of  the  male, 
which  is  made  by  the  infolding  of  the  anterior  lamina  and  its  attendant 
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''anterior  hamules."  These  ''anterior  hamules"  then  function  not  as 
claspers  but  as  a  sheath  for  the  penis.  The  distal  joint  of  the  penis  is 
bifurcate,  the  two  rami  being  slender  and  twice  as  long  as  the  undi- 
vided base  of  the  joint.     (Figs.  94  and  95.) 


79 


FlOS.  79-80.— ISCBNUSA  CIBTVLA,  RMALX.     79.  DOBSAL  TBlf.     80.  LATB&AL  TZTWV 

Male  (figs.  77,  78,  94-98,  109).— Ijabrum  blue,  with  a  horizontal 
black  line  above.  Frons  blue  on  the  vertical  siuface,  black  on  the 
horizontal  surface.  Vertex  with  blue  band  across  front,  small  blue 
postocular  spots,  otherwise  black,  which  is  continuous  with  black  of 
the  upper  part  of  the  eyes.  Antennae  black.  Upper  fourth  of  eyes 
black,  which  is  abruptly  set  off  by  a  straight  line  from  the  pale 
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bluish  green  of  the  middle  eye,  which  shades  gradually  into  lemon 
yellow  below.    " 

Prothorax  black,  except  a  narrow  bluish  vertical  stripe  on  each 
side  which  runs  down  onto  the  greenish  coxa.  Legs  black,  except  a 
narrow  greenish  stripe  on  inner  surface. 


FiaS.  81-82.— I8CHNI7RA.  PXRFABYA,  MALX.    81.  DOB8AL  YIXW.     82.  LATBRAL  YISW. 

Mesothorax  and  metathorax  pale  pure  blue  on  sides,  shading  into 
greenish  on  the  ventral  surface.  Mesepisterna  and  mesiofraepis- 
terna  black  except  an  upper  and  lower  blue  spot  on  each  mesepis- 
temum.    Second  lateral  suture  black.    Coxae  with  an  outer  ante- 
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rior  black  spot.    Legs  colored  as  in  first  pair.    Pteroatigmas  of 
equal  size  and  black  on  both  front  and  hind  ^ings. 

Abdominal  segment  1  bluish  green  on  sides,  black  on  dorsal  sur- 
face, except  a  semicircular  pure  blue  spot  on  apical  end  of  dorsum; 


\     y 


7IQ8.  83-84.>-ISCHKU»l  riBPABVA,  TSHBUL  WEMALK.    83.  DOBSAL  TUW.    84.  LATBBAL  TIIW. 

segment  2  black  aboye,  bluish  green  below;  segments  3-7  black 
aboTe,  yellow  below,  except  an  interrupted  narrow  basal  band  on 
segments  4-7;  segments  8  and  9  pure  blue,  each  with  a  rectangular 
black  spot  at  the  anterior  end  of  each  side;  segment  10  black  aboTe, 
blue  below. 


Digitized  by  VjOOQIC 


mxMOr.  DRAGONFLIBS,  WAaSTl^GTOn  AND  ORB<H>V-^KBNNBDY.    801 


«^ 


fiQt.  8S-86.— iBcmnnu  ttt^Ax^x^  Aoto  fiiuLS,  as,  DoaaAt  Tiiir,  M.  Latuul  viKir« 


Digitized  by  VjOOQIC 


802 


PR0CEEDIN08  OP  THE  NATIONAL  MUSEUM. 


T0U40. 


In  tibe  teneral  cervula,  male,  the  general  color  immediately  after 
emergence  is  pale  gray  with  flesh  tints.  This  is  overlaid  with  the 
black  color  pattern.  Within  an  hour  or  so  segments  9  and  10  turn 
blue,  the  remaining  general  color  being  assumed  more  slowly.  These 
changes  are  very  simple  compared  with  the  series  of  changes  throu^ 
which  the  coloration  of  the  cervula  female  goes. 


FlOS.  87-41.— I8CHMUEA  CEXVULA.  87.  IN  COPUUkTXON.  88.  OVIPOSITINO.  89.  ICALI  CULBFIKa  OSOANi 
ATTACHBD  TO  FEMALI  PROTHOBAZ.  90.  CoPXTLAnON,  DETAIL.  91.  MALB,  SXOMXMT  2, 
PAJtTS  m  COPULATOBT  POfllXIOlf . 

FIQ6.  93-03.— IBCENUBA  FBBTABVA.     92.  IM  COPULATXOK.     93.  0YIP08XTIN0. 

The  following  are  the  various  colorations  found  among  the  females 
(figs.  79,  80,  106-108,  117-119): 

1.  Female. — ^Teneral  colors  mostly  a  light  shade  of  brown  with 
black  markings.     (See  figs.  106  and  117.) 

Labrum  gray,  shading  into  brown  above,  edged  above  by  a  horizon- 
tal black  line.  Frons  gray  on  vertical  surface,  black  on  horizontal 
surface.  Vertex  black,  but  with  a  broad  transverse  band  of  gray  in 
front  connecting  the  gray  genae.    Postocular  spots  large,  brown,  and 
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connected  by  a  brown  line.    Antennae  black.    Eyes  light  gray,  with 
darker  spots.    Under  surfaces  of  head  pale  gray,  almost  white. 


103 


104 


Fl08.  94-100.— ISCHNTTRA   CEBVULA.     94.  MiXS,    8BOMXMT   2.     95.  UlUt,   8IOMKNT  2  DIMXCTED.     96. 

Male,  seoments  9  and  10,  yemtbal  view.   97.  Male  afpendaoes.    98.  Male  pbo- 
THOBAX.    (!9.  Female  pbothobax.    100.  Female  mesostiomal  lamina. 

FlOe.  101-105.— I8CHNX7RA  PERFABVA.     101.  MALE,  SEGMENT  2.     102.  MALE,  8EOMEKTS  9  AND  10,  VENTRAL 

VIEW.    103.  Male  pbothobax.    104.  Male  appendaoes.    105.  Female  mesostiomal 

LAMINA. 

Prothorax  brown,  marked  with  black  as  follows:  A  narrow  trans- 
verse line  at  base  of  anterior  lobe.  This  widens  on  the  middorsal 
line  into  a  triangle,  the  apex  of  which  extends  caudad  to  the  anterior 
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an^e  of  a  diamond  marking  at  the  base  of  the  posterior  lobe.    Legs 
pale  brown  except  narrow  black  stripe  on  outer  surface  of  tibiae. 

Mesothorax  and  metathorax  pale  brown,  except  as  follows:  Broad 
middorsal  stripe  (in  some  individuals  a  mere  line);  a  spot  on  the 
anterior  end  of  mesepimeron;  dorsal  end  of  both  hmneral  and  second 
lateral  sutures  narrowly  black.    Legs  as  in  prothorax. 


FIOS.  106-109.— IflCmnTSA  CKRVULA.  106.  TSNSSAL  FKICALI  with  UOHT  COLOBATTON.  107.  TKKBftAL 
rEM ALX  WITH  DABS  COLO&ATXOK.  108.  FEM ALS  WITH  VZBT  DAKX  COLOSATION  WIOCB 
AFPB0ACHB8  XALK  OOLOftATIOK.     109.  HaLX  COLOBATION. 

Abdomen  pale  brown,  except  as  follows:  Segment  2  with  a  diamond- 
shaped,  or  in  some  individuals  a  spade-shaped  spot  on  posterior  end 
of  dorsal  surface;  segments  3  to  7  each  with  dorsal  surface  black| 
except  for  a  narrow  pale  interrupted  band  across  the  anterior  end; 
segment  8  pale  blue,  usually  with  small  lateral  mark;  segments  9  and 
10  with  dorsal  surface  black,  the  black  extending  down  in  a  narrow 
stripe  on  either  side  of  the  anterior  end. 
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2.  Female. — Some  teneral  females  (figs.  107  and  118)  are  more  heav- 
ily marked  than  the  previous  description  would  indicate,  but  the  form 
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FUM.  110-116.— Iscmru&i  fkbpabta,  rxxAix.   110-114.  Vabuhonb  ik  tsnkral  oolo&ation.   115. 
Stags  umaaassiuum  betwkxn  tsnxkal  and  aditlt,  showino  roBiCAnoN  or  adult 

OOLOBAnON  ON  8X01CKNT8  1-4.     110.  ADULT  COLOBAnOK. 
FkM.  117-119.— ISCmfUBA  CBBYULA,  mCALE.     117.  TkNEBAL  IXMALI  WITH  UOHT  OOLOSATIOlf ,  SAMB  AS 
FlO.  100.     118.    TENXBAL  rXMALB  WITH  DABK  COLOBAHON  SHOWXHO  FOBKATION  OF 
ADULT    COLOBATION    ON   XTXS  AMD  rBHOBA,  8AMX   AS   FlO.   107   BUT  OLDEB.      119. 
FSMALBi  final  OB  8BNILB  COLOBATION. 

intergrades  with  the  first.    In  this  form  the  postocular  spots  are  very 
much  reduced  and  have  no  connecting  bar.    The  entire  dorsal  surface 
of  the  prothorax  is  black.    The  coxae  have  an  anterior  black  spot. 
81022^— Proc.N.M.vol.48— 16 70 
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Upper  half  of  mesinfraepistemum  black.  Middorsal  stripe  broad. 
Humeral  stripe  broad  and  widening  below  into  a  large  rectangular 
spot  on  anterior  end  of  mesepimeron.  Second  lateral  suture  with  a 
narrow  black  line.    Femora  brown  as  in  the  lighter  individuals. 


'^ 


^ 


\ 


FZOS.  ia(V-121.— ISCBNUSA  dBVULA,  NTHPH. 
FlO.  122.— ISCHNUBA  FKBPASVA,  NTMPB. 

Abdomen  same  as  in  the  lighter  colored  females  except  that  the 
dorsum  of  segments  9  and  10  may  be  black.  (Fig.  107.)  Figure  118 
shows  one  of  these  females  in  a  late  teneral  stage,  when  eyes  and 
femora  are  turning  black. 
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3.  Fernale. — ^Adult  coloration:  Labrum  greenish,  frons  blue  on 
vertical  surface,  black  on  horizontal  surface.  Vertex  black,  including 
upper  one-fourth  of  eyes,  which  is  sharply  demarked  from  the  lower 
greenish  three-fourths  by  a  horizontal  line,  except  a  pale  pure  blue 
band  across  front  of  vertex  from  eye  to  eye  and  the  usually  connected 
pale  blue  postocular  spots. 


FlQS.  13a-U0.— ISCHNUEA.  PEBPUtTA,  NTICFB.     123.  DOBSAL  VIEW  Of  LABRTlf .     124-136.  MBOTAL  8BTA 
or  1HBBB  BEABED  MTlirHS. 

Figs.  127-133.— IscainrRA  cbbyula,  htmpb.    127.  Dobsal  view  or  labium.    128-130.  Mental  seta. 

or  THBEE  SEABED  NTIIPHS.     131.  MaLB  SEGlfEMT  9,  YENTBAL  VIEW.     132.  FEMALE 
SEGMENT  9,  VBNTBAL  VIEW. 

Thorax  pale  blue,  but  markings  may  be  either  as  in  description  No. 
1  or  No.  2.  Coxae  and  femora  vivid  rose  pink.  Femora  and  tibiae 
with  an  outside  black  stripe.    Pterostigmas  pale  brown. 

Abdomen  marked  as  in  tenerals,  but  segments  1  and  2  blue,  seg- 
ments 3  to  8  greenish  yellow,  and  segments  9  and  10  pure  blue. 

4.  Female. — ^Final  or  senile  coloration  (fig.  119):  Labrum  olive. 
Vertical  surface  of  frons  olive,  horizontal  surface  black.  Entire 
dorsal  surface  of  head  black,  including  the  sharply  defined  dorsal 
one-fourth  of  the  eyes.  Lower  three-fourths  of  eyes  green,  shading 
into  yellow  below. 
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Prothorax  black  on  dorsal  surface,  shading  into  oUve  on  sides  and 
coxae.    Legs  black,  with  bluish  olive  stripe  on  lower  surface. 

Mesothorax  and  metathorax  black  on  dorsal  surfaces,  shading  into 
olive  on  lower  sides.    Legs  as  in  first  pair. 

Abdomen  with  dorsal  surface  black,  shading  below  into  olive  on 
segments  1  and  2,  into  yellow  on  segments  3  to  7,  and  into  olive  on 
segments  8  to  10. 

5.  Female. — ^Melanistic.  I  have  a  single  melanistic  female  (fig.  108), 
which  approaches  the  male  coloration.^ 

Labrum  gray,  with  black  line  above.  Frons  blue  on  vertical  and 
black  on  horizontal  surface.  Vertex  black,  except  small  round  dis- 
connected postocular  spots  and  the  blue  stripe  from  eye  to  eye  along 
its  anterior  edge.    Eyes  black  on  upper  one-fourth,  green  below. 

Prothorax  with  black  band  across  anterior  lobe.  Middle  lobe  black 
on  dorsal  surface.  Posterior  lobe  black,  except  a  large  blue  triangle 
on  each  outer  angle.  Coxae  blue,  with  black  anterior  spot.  Legs 
black,  with  bluish  stripe  on  inner  surface. 

Mesothorax  and  metathorax  with  sides  and  lower  surface  blue, 
with  very  broad  middorsal  and  humeral  stripes  which  fuse  along  the 
middle  two-fourths  of  their  length,  leaving  a  pair  of  oval  blue  spots 
near  the  antealar  sinus,  and  below,  a  pair  of  lanceolate  blue  spots 
next  the  mesostigmal  laminae.    Legs  as  in  the  prothoracic  legs. 

The  abdomen  has  the  distinctive  female  coloration  described  in 
No.  1. 

The  ''adult  coloration,''  No.  3  of  eenmUi  females,  is  a  stage  which  is 
rather  transitory,  as  the  delicate  blues,  pink,  and  yellow  become  early 
obscured  by  black,  which  in  the  very  old  females  may  become  slightly 
pruinose.  The  females,  which  I  reared,  emerged  into  coloration  No.  1 
or  No.  2,  and  died  while  still  in  that  color,  but  in  the  field  I  have 
taken  very  fresh  appearing  females  of  coloration  No.  3.  Because  of 
the  difficulty  always  found  in  arranging  a  large  series  of  fresh  females 
in  a  series  according  to  the  age  of  their  coloration,  I  have  wondered 
if  coloration  No.  3  could  also  be  a  teneral  and  representing  a  second 
form  of  coloration.  All  the  aged  females  are  black.  No.  4.  As  this 
species  frequently  emerges  in  swarms  the  tenerals  are  at  times  very 
numerous.  However,  the  coloration  which  is  ordinarily  foimd  is 
black  (No.  4).  At  any  time  in  May  or  June,  when  this  species  is 
most  abundant,  individuals  in  every  stage  of  coloration  can  be  taken. 

Within  a  few  hours  after  death  the  delicate  pink,  blue,  and  yellow 
fade,  leaving  the  dried  specimens  gray  or  pale  brownish. 

iSlnoeirrftliig1lilsIoon6etedaaeooadfjm«leoftUiO(doratiosLintte  Bnmmmto  Vallay  of  CaHfarnii 
•nd  mrwtl  otben  at  7ilo  Alto.   In  Umm  the  i  tbonelo  blue  spoti  are  similar  to  thoae  of  tha  mala. 
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As  in  females  of  perparva,  the  late  or  adult  black  pattern  is  super- 
imposed on  the  l)lack  pattern  of  the  teneral  and  is  not  a  development 
from  the  fiist  black  pattern.  This  is  especially  noticeable  in  the 
thorax,  where  the  dorsal  and  humeral  stripes  remain  sharply  defined, 
though  only  faintly  visible  until  the  intervening  blue  mesepistemal 
stripes  become  ahnost  black. 

The  n3rmphs  of  both  eervula  and  perparva  are  to  be  found  in  large 
numbers  in  the  trash  among  cattails  in  the  ''tule"  swamps  south  of 
Sunnyside.  While  a  rake  brings  out  both  species,  the  nymphs  of 
perparva  are  usually  covered  with  mud,  while  eervula  nymphs  are 
dean,  though  one  species  i^  about  as  hairy  as  the  other.  This  fact, 
in  connection  with  that  of  the  shorter  legs  of  the  perparva  nymphs, 
suggests  that  the  perparva  nymphs  are  more  mud-loving  and  that 
the  eervula  n3rmphs  prefer  the  trash  and  aquatic  vegetation  above 
the  slimy  bottom. 

The  descriptions  of  the  n3rmph8'of  eervula  and  perparva  are  based 
on  10  eervula  and  12  perparva  nymphs  which  were  reared  at  Sunny- 
side  during  June  and  July,  1913.  It  is  easy  to  notice  certain  differ- 
ences in  color  and  length  of  legs  between  the  two  series  of  exuviae, 
when  laid  in  two  rows  for  comparison,  but  the  differences  are  so  slight 
and  so  easily  confused  by  other  varying  conditions  that  I  can  not 
certainlyseparatefromamixed  series  any  but  the  most  brightly  colored 
eervula  larvae.  Perparva  nymphs  may  be  pale  brown,  black,  or  bright 
green,  probably  depending  on  food  and  nearness  to  molt.  Usually 
eervula  nymphs  are  easily  distinguished  by  their  brilliant  black  color 
pattern,  especially  the  vivid  banding  on  the  legs.  In  some  reared 
specimens,  however,  the  exuviae  are  almost  without  color,  although 
even  in  these  the  bands  of  the  legs,  though  pale,  are  sharply  defined. 

Nymph  (figs.  120, 121, 127-132).— Length,  11-12  mm.,  gills,  6  extra; 
abdomen,  8;  hind  femur,  3. 

Color  usually  black  because  of  the  heavy  color  pattern,  though  it 
may  be  very  light.  Among  the  oxuviae  axe  7  males,  which  vary  from 
almost  colorless  to  very  black. 

Head  with  the  distance  between  antennae  relatively  wide,  in  meas- 
ured specimens  being  five-sixteenths  of  width  of  head.  This  extra 
width  is  correlated  with  a  greater  width  of  the  anterior  edge  of  the 
submentum  than  is  found  in  perparva.  The  mentiun  is  usually 
slightly  shorter  than  in  perparva,  thus  accentuating  the  slightly 
greater  width.  However,  perhaps  from  warping,  the  mental  propor- 
tions in  exuviae  are  not  constant.  Mental  setae  usually  four  in  each 
row — ^in  one  specimen  five  in  each  row.  Each  lateral  lobe  with  five 
raptorial  setae,  a  large  movable  hook,  and  five  end  teeth  the  inner  one 
of  which  is  large  and  set  off  from  the  row  of  four  small  ones  by  a 
deep  notch. 
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Thorax  relatively  lai^e;  wing  pads  held  parallel  and  reaching  to 
the  middle  of  the  fourth  abdominal  segment.  Legs  long  and  sprawl- 
ing. Abdomen  conical,  slender;  the  gills  large,  increasing  in  width 
to  the  apical  third,  then  rapidly  reduced  to  an  attenuate  apex. 

The  color  pattern  is  complex,  usually  vivid,  and  is  as  follows: 
Head  black,  with  white  area  over  location  of  adult  median  ocellus, 
from  which  a  stripe  runs  forward  and  a  branch  on  either  side  runs 
laterad  of  its  eye  and  antenna.  Postocular  spots  commsrshaped. 
Eyes  gray.  Prothorax  white,  with  a  black>Zeur-<2e-Zi«  design.  Coxae 
and  trochanters  black,  femora  with  two  black  bands  and  the  distal 
end  black.  Mesothorax  and  metathorax  black,  with  middorsal  pale 
areas  and  the  dorsal  edges  of  the  epistema  light.  A  light  spot  on  the 
dorsal  half  of  each  infraepistemum.  Legs  banded  as  in  the  first 
pair.  Abdomen  black,  with  a  row  of  spots  along  the  lateral  keels,  a 
middorsal  stripe,  and  a  row  of  spots  on  each  side  midway  between  the 
lateral  keels  and  the  middorsal  stripe.    Gills  plain. 

This  nymph  differs  from  that  of  perparva  in  the  longer  legs,  the 
greater  distance  between  the  eyes,  and  the  sharp  banding  of  the  lege. 

ISCHNURA  PBRPAKVA  Selyt. 
Figs.  81-86,  92,  M,  101-106, 110-116, 122-126. 

Ishrmra  perparva  occurs  diuing  the  entire  odonate  season  and  is 
frequently  as  abundant  along  the  stagnant  side  pools  of  fresh  streams 
as  it  ever  is  about  alkaline  ponds,  where  it  occurs  in  equal  abundance 
with  cervula.  In  other  words,  it  seems  to  be  adapted  to  a  wider 
variety  of  conditions  than  cervula. 

In  habits  it  resembles  cervula  but,  when  at  rest  in  copulation 
(fig.  92),  or  ovipositing  (fig.  93),  the  wings  are  usually  held  tightiy 
closed.  Being  a  heavier  bodied  insect,  the  abdomen  is  seldom  bent 
into  the  U-shapes  common  with  ovipositing  cervula.  As  in  cenmla 
the  males  rarely  accompany  the  females  while  the  latter  are  ovi- 
positing. 

Male  (figs.  81,  82,  101-104). — ^Labrum  greenish,  with  black  line 
above.  Frons  greenish  in  front,  black  on  horizontal  surface.  Entire 
top  of  head  black,  except  broad  greenish  band  across  front  and  small 
greenish  postocular  spots.  Antennae  black.  Eyes  abruptly  black 
above,  pale  green  below. 

Prothorax  black  above,  except  narrow  greenish  line  along  base  of 
anterior  lobe  and  a  small  greenish  spot  on  either  side  of  the  middle 
lobe.  Sides  of  prothorax,  coxae,  and  legs  yellowish  green,  with 
femora  broadly  black  on  outer  surface  and  a  narrow  stripe  on  outer 
face  of  tibiae. 

Mesothorax  and  metathorax  pale  green,  with  broad  middorsal 
stripe  and  broad  humeral  stripes.    Legs  colored  as  in  first  pair. 
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PteroBtigma  of  fore  wings  black,  of  hind  wings  dusb^,  Uipse  of  hind 
wings  much  smaller. 

Abdominal  segment  1  pale  green,  with  triangular  black  spot  and  a 
black  apical  line  extending  down  either  side;  segment  2  greenish 
with  dorsum  broadly  black  and  a  black  apical  line  as  in  s^ment  1 ; 
segments  3-7  black  above,  lemon  yeUow  on  sides  and  ventral  surface ; 
s^ments  8  and  9  pale  blue,  with  a  rectangular  black  spot  on  either 
side;  s^ment  10  with  dorsal  half  black  and  ventral  half  yellow. 

In  the  teneral  male  the  colors  on  emergence  are  steel  gray  with 
the  above  described  markings. 

Female  (figs.  83-86,  106,  110-116).— The  females  of  perparva  do 
not  possess  two  color  forms  in  the  mature  imago.  The  mature 
colors  are  an  obscure  smoky  green  with  black  markings,  which  is 
usually  very  heavily  overlaid  with  a  gray  pruinose. 

The  teneral  colors  (figs.  83,  84,  110-114)  are  orange  and  black, 
and  in  detail  are  as  follows: 

Labrum  pale  greenish  orange,  with  a  minute  black  triangle  on  its 
dorsal  edge.  Frons  orange  on  its  vertical  surface  and  black  on  the 
horizontal  surface.  Vertex  orange  between  the  antennae,  the 
remainder  black,  except  laige  connected  orange  postocular  spots. 
Eyes  dark  green  above,  pale  below.  Antennae  black.  Under  parts 
of  head  pale  yellowish. 

Prothorax  orange,  paler  on  lateral  and  ventral  surfaces.  Anterior 
lobe  with  anterior  edge  black;  middle  lobe  black,  with  a  small  orange 
area  on  each  side;  posterior  lobe  orange.  Coxae,  trochanters,  and 
femora  pale  orange  and  without  markings,  libiae  yellow,  with  a 
narrow  black  stripe  on  outer  side.    Tarsi  green. 

Mesothorax  and  metathorax  orange,  paler  below,  with  a  broad 
black  dorsal  stripe.  On  either  side  a  black  humeral  stripe,  narrower 
across  the  dorsal  edge  of  the  mesinfraepistemum.  Legs  colored  as 
are  first  pair.    Wings  colorless,  pterostigmas  clear,  yellowish. 

Abdomen  orange,  marked  with  black  as  follows:  S^ment  1  with 
two  minute  spots  on  dorsal  surface;  s^ment  2  with  minute  cross  line 
on  dorsal  siurface  and  a  nant)w  apical  ring;  s^ment  3  with  a  spade- 
shaped  marking  on  apical  one-fourth  of  dorsal  surface,  and  an  apical 
ring;  s^ments  4  to  7  with  dorsal  surface  black,  except  nant)w  basal 
ring,  and  on  s^ment  7  a  nant)w  apical  ring;  segment  8  with  a  large 
U  spot,  the  U  opening  caudad;  segment  9  with  smaU  anterior  spot 
on  either  side;  segment  10  orange. 

The  teneral  on  emeiging  is  a  pale  flesh  color  with  the  dark  markings 
just  described  indicated  by  gray.  Within  an  hour  or  two  the  orange 
and  black  coloration  has  been  assumed.  Figure  114  shows  the  usual 
color  pattern  on  the  abdomen  of  a  teneral  female  perparva.  Figures 
110  to  113  are  less  common  forms.    Figure  115  shows  a  female  colored 
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as  in  figure  111,  which  is  passing  from  the  teneral  color  pattern  to  the 
adult  pattern  shown  in  figure  116,  by  the  darkening  of  the  orange 
areas  shown  in  the  figure  by  stippling.  As  mentioned  for  eerwla 
females,  the  adult  black  pattern  is  superimposed  onto  the  toieral 
black  pattern  by  certain  of  the  orange  areas  becoming  brownish, 
then  smoky,  and  finally  black. 

The  foUowing  black  markings  appear  on  the  mature  female  (see 
figs.  86,86,  116): 

All  of  the  dorsal  surface  of  head  black,  except  pale  band  aboye 
frons.  Entire  dorsum  of  prothorax  black.  Dorsmn  of  all  abdominal 
s^ments  black,  except  a  narrow  pale  apical  cross  line  on  segments 
1,  7,  8,  and  9.  Pterostigmas  smoky.  The  entire  body  and  legs  are 
more  or  less  pruinose,  making  a  slate  gray  ii;isect.  The  paler  colors 
of  the  sides  of  the  thorax  and  legs  and  sides  of  the  abdomen,  which 
are  obscured  by  this  pruinosity,  are  olive  green.  In  very  old  females 
the  only  light  color  remaining  is  a  brownish  stripe  on  the  outer  edge 
of  the  mesepistemmn.  In  dried  material  the  blue  element  in  the 
olive  green  fades,  leaving  the  insect  brownish  or  orange  with  pruinose 
and  black  markings.  In  both  species  the  blue  element,  either  pure 
and  by  itseU  or  in  a  mixed  color  like  green,  is  very  Ukely  to  fade  easily 
in  dried  material,  leaving  the  more  permanent  yellow  element.  This 
is  probably  where  the  frequent  dimorphism  of  the  fenude  Ischnuras 
comes  in.  The  males  are  seldom  pure  blue,  but  greemsh — a  com- 
bination with  a  yellow  and  a  blue  element.  In  the  yellow  dimorphs 
the  blue  element  is  lacking.  However,  in  perparva  the  orange 
female  is  merely  the  teneral. 

The  mature  pruinose  f  enudes  of  this  species  are  very  common,  the 
males  less  common,  the  orange  teneral  less  common  yet,  and  the 
intermediate  forms  between  the  orange  teneral  and  the  adult  pruinose 
female  are  rare.  Among  250  specimens  I  have  40  orange  tenerak 
and  only  5  intermediate  between  the  teneral  and  the  pruinose.  I 
have  inferred  that  the  orange  teneral  condition  lasts  the  first  day, 
the  change  to  adult  occurring  diuing  the  first  night  of  imaginal  life. 
But  this  is  merely  a  guess  to  account  for  the  rarity  of  the  intermediate 
forms.* 

Nymph  (figs.  122-126). — The  nymph  of  perparva  has  been  described 
by  Needham.  The  following  points  may  serve  to  separate  it  from 
that  of  cerwJa  and  other  species:  Length,  11-11.5  mm.,  gills,  5 
extra;  abdomen,  7-7.5;  hind  femur,  2.5;  width  between  eyes  four- 
sixteenths  of  total  width  of  head.  This  nymph  is  similar  to  that 
of  eervula  but  differs  in  the  shorter  legs,  the  narrower  space  be- 
tween the  eyes,  and  the  obscure  color  patterm.  In  life,  because  of 
the  muscles  and  other  internal  oigans  showing  through,  the  perparva 

>  I  have  Jmt  suooeeded  in  reaiizig  and  keeping  a  teneral  female  allye  four  days  without  change  of  tlia 
orange  color.   The  ohani^  in  color  may  be  doe  to  fertlUsatian. 
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nymphs  are  easily  confused  with  the  more  lightly  pigmented  cervula 
nymphs.  Howeyer,  in  the  exuviae,  while  the  legs  frequently  show 
indistinct  bands,  the  edges  of  these  fade  out,  giving  a  lack  of  sharp 
definition  as  occurs  in  cervula^  even  in  the  pale  certnila  exuviae.  As 
shown  by  the  figures  124-126,  the  labial  setae  are  not  a  reliable  diag- 
nostic character. 

4.  NOTES  ON  MACROMIA  MAGNIFICA  AND  ITS  NYMPH. 

While  collecting  on  Satus  Creek,  Yakima  County,  Washington, 
July  27,  1913,  I  became  suspicious  of  my  determination  of  certain 
very  swift  dragonflies  which  I  had  been  unable  to  net,  but  which  I  had 
hitherto  thought  were  Aeshna  mvUicdor.  To  satisfy  myself  I  re- 
turned August  3  with  a  shotgun,  a  few  shots  from  which  showed  these 
swift  fliers  to  be  Macromias,  which  on  later  examination  proved  to 
be  Macramia  magnifica  (0gs.  133-145).  After  using  25  shells  loaded 
with  No.  10  shot  I  hit  nine  Macromias,  five  of  which  were  still  usable 
as  specimens. 

On  August  7  I  returned  with  Professor  Farr,  of  Sunnyside,  and 
during  two  days  of  strenuous  effort  we  netted  three  Macromias. 
With  the  use  of  the  gun  and  a  second  box  of  shells  we  procured  three 
more  specimens.  On  this  trip  we  searched  for  nymphs  and  exuviae, 
but  found  none. 

On  August  24  I  returned  alone  and  netted  a  single  specimen,  the 
same  day  finding  five  exuviae  in  an  alder  tree.  These  were  from  2  to 
10  feet  above  the  surface  of  the  creek  in  a  tree,  under  whose  roots  the 
creek  had  cut,  forming  a  pool  about  3  feet  deep,  which  was  half  filled 
with  the  fibrous  alder  roots.  One  exuvia  was  fastened  with  out- 
spread 1^  close  to  the  trunk  of  the  tree,  bxit  the  other  four  nymphs 
had  crawled  up  and  out  on  limbs  and  finally  onto  twig?  less  than  the 
size  of  a  straw,  from  which  the  skins  were  hanging  back  downward. 
As  these  were  foxmd  late  in  the  day  I  did  not  search  further,  but  re- 
turned on  September  7.  This  time  in  an  alder  tree  similarly  situated 
were  found  six  more  exuviae,  while  in  the  mass  of  roots  in  the  pool 
beneath  the  tree  was  found  a  live  nymph  of  the  1914  brood.  A  short 
distance  from  this  in  a  third  alder  tree  overhanging  an  undercut  bank 
were  found  three  more  exuviae.  Probably  Macromias  had  emerged 
from  other  tree-fringed  pools  but  these  three  trees  were  the  only  ones 
so  situated  that  they  were  well  enough  protected  from  the  wind  to 
prevent  the  blowing  down  of  the  exuviae,  as  these  must  have  been 
hanging,  when  found,  not  less  than  six  weeks. 

As  contrasted  with  the  restless  activity  of  the  adults  the  movo- 
ments  of  the  nymph  were  extremely  deliberate.  In  fact,  he  betrayed 
his  presence  in  the  tree  roots  thrown  out  onto  the  bank,  not  by  his 
movements  but  by  a  slight  chirping  noise  made  in  expelling  air 
from  the  doacal  chamber. 
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As  the  numbers  of  theee  Macromias  were  at  their  height  on  July  27 
they  probably  had  been  on  the  wing  three  weekB,  for  they  rapidly 
disappeared  after  August  7,  and  none  were  seen  after  August  24. 

A  ^rt  description  of  the  Satus  Creek  region  is  given  in  my  second 
paper  of  this  series  (see  pp.  269-270),  but  the  following  details  may 
serve  to  make  more  clear  the  habits  of  this  species.  Satus  Creek,  after 
it  emerges  from  Satus  Canyon  onto  the  Yakima  River  flats,  is  a  cool 
shallow  stream  of  less  than  10  second-feet,  which  meanders  over  long 
gravel  riffles  from  pool  to  pool.  These  pools  are  about  25  feet  wide, 
from  50  to  200  feet  long,  and,  with  few  exceptions,  are  not  over  4  feet 
deep.  They  are  gravel  bottomed,  except  imder  high  dirt  banks, 
where  there  is  usually  some  mud,  and  are  free  from  aquatic  vegeta- 
tion and  brush,  thus  offering  no  protection  to  dragonfly  nymphs, 
except  pools  overhung  by  alders,  where  the  alder  roots  form  intricate 
masses  inhabited  by  lamprey  eels,  crayfish,  and  the  nymphs  of  Agrian 
aequabxU  yakima,  Aeshna  wmbroaa  occidentalism  and  Macramia. 

The  male  Macromias  were  usually  found  patrolling  the  larger  pools 
or  sometimes  a  patrol  would  include  two  or  three  of  the  shorter  pools. 
Seldom  were  more  than  three  or  four  males  seen  at  any  one  time,  and 
each  male's  beat  was  rarely  over  300  feet  long.  The  flight  was  very 
swift,  ordinarily  about  2  feet  above  the  surface  of  the  water  and 
straigiht  down  the  middle  of  the  pools  or,  on  the  broader  pools,  up  one 
side  and  down  the  other.  For  speed  few  dragonflies  can  equal  it. 
The  speed  was  so  great  that  even  when  I  knew  the  passing  dragonfly 
was  a  Macromia,  black  with  yellow  spots,  it  appeared  a  uniform  gray; 
hence  their  confusion  on  the  wing  with  Aedmas.  They  were  unu- 
sually fearless  and  in  the  futile  attempts  to  take  them  many  times 
dodged  between  the  collector  and  the  net.  One  even  flew  between 
my  legs.  After  much  aggravation  I  foimd  that  by  wading  into  the 
deeper  parts  of  a  pool  and  facing  a  dirt  bank  not  less  than  5  feet  high 
so  as  to  leave  a  passageway  of  about  4  feet  for  the  patrolling  Macro- 
mias, occasionally  one  could  be  netted,  for  the  neameiss  of  the  over- 
hanging bank  seemed  to  make  them  fear  to  dodge.  They  were 
perhaps  a  little  more  easily  taken  when  struck  at  from  the  rear  than 
when  coming  head  on  into  the  net,  for  when  coming  head  on  and 
fairly  in  the  net,  before  the  collector  could  twist  it  shut  they  would 
boimce  back  and  out,  apparently  rebounding  by  some  trick  of  the 
wing  on  the  cushion  of  dead  air  in  the  net.^ 

This  species  was  f  oimd  most  commonly  over  the  water  on  calm  days 
between  the  morning  hours  of  7  and  10.  Pew  were  foimd  in  the  after- 
noons or  on  windy  days.  The  flight  over  the  water  appeared  to  be 
controlled  by  the  ovipositing  females,  who  resorted  to  the  water  to 
oviposit  early  in  the  day  in  calm  weather,  where  they  were  sought 

ilhATtsiiiMfoiiiidthlsspeelatooomioiioQ  the  larger  wanner  streams  of  CaUlomlaaiidNeTadaand 
In  some  plaoes  rather  easily  captured. 
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by  the  maleB.    As  the  females  oviposited  by  striking  the  end  of  the 
abdomen  on  the  surface  of  the  largest  pools  only,  this  could  not  be 


VMM.  187-146.— MiLCBOlflA  MAOmnCA.  137->138.  SlGMXlIT  2  OF  MAUL  139-141.  SlOMXIlT  10  IMD 
AFFX2n>AOI8  OF  MALS.  143-144.  BSOMSim  9  AND  10  OF  FEMALE.  146.  FBORT 
LEO  OF  MALE  SHOWOra  TIBIAL  KEEL. 

done  except  when  the  surface  was  smooth.  At  other  tunes  even  until 
late  twili^t  individuals  of  both  sexes  might  be  found  patrolling 
glades  and  barnyards  as  much  as  a  half  mile  from  water.    Here  the 
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flight  varied  from  close  over  the  ground  to  as  high  as  the  trees.     One 
pair  was  seen  in  copulation  at  noon  a  half  mile  from  the  creek. 


FlOS.  146-147.->MaCBOMIA  MAOKXHCA,  RTlfPH.     146.  DOBSAL  VIXW.     147.  LATKBAL  VIBW  WITH  LABIXTM 

SXTXNDXD. 

On  only  two  of  the  days  spent  in  collecting  was  the  weather  calm 
enough  to  permit  free  oviposition.    On  these  days  there  were  three  or 
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four  males  to  each  female.  In  ovipositing  the  female  would  fly  sev- 
eral times  back  and  forth  over  a  short  beat  of  40  or  50  f eet^  striking 
her  abdomen  on  the  surface  of  the  water  at  3  to  5  foot  intervals. 
This  beating  back  and  forth  generally  lasted  tmtil  a  male  discovered 
her,  when  she  would  be 


154 


149 


155 


taken  away  in  copula- 
tion.   At  such  times  the 
male  swooped  and 
grasped  the  female's 
head  with  his  feet,  then 
bending  the    abdomen 
forward    and    grasping 
the  female's  head  with 
the  abdominal  append- 
ages he  would  free  his 
feet  and  she  would  bend 
her   abdomen   forward 
and  copulate.  (See  fig. 
169.)    The  copulatory 
flight  was  ordinarily 
away  from  water  over 
the  surrotmding   trees, 
but  ended    in   a   long 
period  of  copulation   ^/y 
while  resting  on  some^ 
bush  or  tree.    One  pair,    T<4^ 
observed  resting  in  cop-  156 
ulation  for  15  minutes, 
on  being  disturbed  flew    ^^ 
away  still  in  copulation.  ^ 
In  form  and  colora-^4^ 
tion  the  specimens  col-    ^  7^ 
lected  on  Satus   Creek 
(see  fies.  133-136)  aeree  ^^^  i4&-isA.'~UA.caouix  maomitica,  kthph.  148.  labium.  i40. 

..,^^        J  •     x«  •  ABDOMEK.     IM.  BBOmCHTS  8-10  or  ABDOICXN,  txn 

Wltn  tne  descnption  m  tbalview.    ISl.  "Face".    152.Latb»altibwof 

Mr.  Williamson's  review  head.  i63.  AmrmnnA. 

^   .  X  XI.   J.  '^^'  1M-15S.— 1£acboicia   nxoroiKKsis,   nthfh.    154.  Labium. 

oi  tne  genus,  except  tnat  153.  abdomen.  i».  segments  g-io  ot  abdomen, 

the  length  of  the  abdo-  vwrRALYiEw.  157.  latebil  view  of  head.  iss. 

~"^  Antenna. 
men  in  the  males  varies 

from  51  to  53  millimeters.    In  life  the  eyes  are  pale  gray,  the  thorax 

a  deep  brown  overlaid  with  pruinose. 

The  nymph  of  this  species  was  described  in  1890  by  Cabot,^  who 

gives  a  fair  figure,  but  whose  description,  probably  from  the  lack  of 

iCftboi,  Loois.   ImsiBtiirBStoges  of  the  Odonata:  CordolliiB.    Mem.  Mas.  Comp.  ZooL,  voL  17, 1880, 
p.  18,  pL  3,  figs.  2,  2a. 
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sufficient  material,  does  not  indicate  the  few  points  which  distinguish 
this  nymph  from  that  of  iUinoiensia.  Cabot's  type  was  obtained  at 
Umatilla,  Oregon,  probably  in  the  Umatilla  Riyer>  rather  than  the 


159 


Fia.  lfiO.~lCACBOKIA  MAONIFICA,  COPULATION. 

Columbia  (the  town  of  Umatilla  is  on  the  bank  of  the  Columbia  at 
the  mouth  of  the  Umatilla),  for  the  banks  and  bed  of  the  Columbia 
at  this  point  are  barren  of  v^etation.  Cabot's  determination  of  the 
nymph  of  mcLffniJUa  was  omitted  from  Williamson's  *  review  of  the 

>  Wmjanwm,  Sdward  Bnioe.    The  North  AxneriQiii  draeonflios  (Odonata)  of  the  gm 
Proc.  XJ.  8.  Net.  Mas.,  vol.  87,  No.  1710,  pp.  360-096,  pis.  36, 36,  Dec.  14, 1900. 
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genus  and  from  Muttkowftki^B  ^  Catalogue  of  the  Odonata  of  North 
America  because  of  its  uncertainty,  Cabot  having  called  it  magn^fiM 
because  he  had  a  female  fnagn\/iea  from  the  same  locality. 

While  I  hare  neither  reared  this  species  nor  collected  it  while  in 
the  act  of  emeiging,  I  feel  sure  that  the  single  nymph  and  the  14 
skins  taken  are  magmfiea  for  the  following  reasons:  (1)  I  took  12 
males  and  2  females  of  Maeramia  inagn\fiea  on  this  stream  in  the  same 
mile-long  stretch  in  which  the  nymph  and  skins  were  cottected;  (2) 
no  other  species  of  Macromia  was  taken  on  the  creek  and  none  other 
has  been  taken  in  the  State  of  Washington  d  have  a  female  magrdfiea 
from  Lake  Washington,  Seattle,  and  Dr.  E.  M.  Walker  writes  that 
tnagnifica  has  recently  been  taken  in  southern  British  Columbia) ;  and 
(3)  the  nymph  and  skins  were  very  evidently  conspecifici  as  all  agreed 
in  the  described  pecuUarities. 

I  wish  here  to  thank  Doctor  Walker  for  th^  material  of  Macromia 
SHnoiensis  Walsh  used  in  the  following  comparative  description. 
This  description  is  based  on  the  single  nymph  deposited  in  the  United 
States  National  Museum,  but  it  applies  equally  welli  except  in  color, 
to  the  14  nymphal  skins. 

Nymph. — ^Length,  31  mm.;  length  of  abdomen,  20,  width,  11.5; 
width  of  head,  8;  length  of  hind  femur,  13.6  (in  skins,  14);  length 
of  antenna,  5. 

Head  broader  than  long,  with  short  appressed  hairs  on  the  anterior 
horn,  on  the  bases  of  the  antennae,  and  on  the  sides  below  and  behind 
the  eyes.  Horn  acute,  densely  hairy,  and  more  erect  than  in  iUinoi- 
ensis  (fig.  152,  magmfiea;  fig.  157,  iUinoiensis).  Eyes  very  prominent 
(see  fig.  151),  but  hardly  more  so  than  in  iUifunensis.  Antennae  (fig. 
153,  magmfiea;  fig.  158,  iUinoienaia)  with  first  three  joints  enlarged, 
second  and  third  joints  hairy,  fourth  joint  the  longest,  fiifth  the  short- 
est. The  whole  length  of  the  antenna  slightly  greater  than  that  of 
iUineiensis.  On  each  hind  angle  of  the  head  a  prominent  superior 
tubercle,  which  is  more  sharply  defined  than  in  ^inoiensis  (fig.  152, 
magnifiea;  fig.  157,  iUinoiensis).  Sides  of  mentum  straighter,  and 
posterior  angles  less  rounded  than  in  iUineiensis  (fig.  148,  magnifica; 
fig.  154,  minoiensis) .  Usually  two  setae  at  base  of  each  lateral  lobe 
on  the  inner  face  in  iUinoienaia  and  but  one  in  magnifiea.  In  rnagnifiea 
the  mental  setae  are  usually  four  in  a  short  row  on  either  side,  fol- 
lowed at  its  inner  end  by  a  single  detached  seta,  between  which  and 
the  median  line  are  from  one  to  four  shorter  irregularly  placed  setae. 
In  iUinoiensis  each  main  row  of  mental  setae  usually  contains  five, 
with  a  single  detached  seta  at  its  inner  end,  and  other  short  irregularly 
placed  setae  between  it  and  the  median  line  (fig.  148,  magri^/lca;6g. 
164,  iUineiensis). 

1  MnttkowBld,  Blobard  A.  Catalogue  of  the  OdonAta  of  North  America.  BuU.  Pub.  Mas.  Mflwankee, 
▼ol.  1,  art.  1,  pp.  a07.  May,  1910»  fMoed  Jane  77, 1910 . 
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Abdomen  very  similar  to  that  of  tUinoiensis  but  di£Fering  in  three 
particulars:  (1)  The  dorsal  spines  of  segments  2  and  3  are  straight, 
whereas  they  are  slightly  hoNoked  in  tUinaiensis  (fig.  149,  magn^fioa;  fig. 
155,  illinoiensis).  (2)  The  lateral  spines  on  segment  9  do  not  reach 
the  posterior  margin  of  s^ment  10,  whereas  in  HUnoieMis  they  sur- 
pass s^ment  10  (fig.  150,  magn\fica;  fig.  166,  tZZinoienm).  (3)  The 
posterior  edge  of  the  stemiun  of  segment  9  is  fringed  with  hairs, 
whereas  in  iUinoiensis  there  are  seldom  more  than  two  to  four  short 
hairs  to  be  found  on  this  edge  (fig.  160,  magn^fioa;  fiig.  166,  iOinoiensisy 

General  color  of  Uve  nymphs  dirty  oUve,  in  detail  as  follows  (see 
figs.  146  and  147} :  Antennae  pale,  no  markiogs.  Frontal  horns  dark. 
Eyes  and  triangular  areas  between  them,  which  represent  the  adult 
eyes,  dark.  Parts  of  head  posterior  to  eyes  pale.  Dorsal  surfaces 
of  thorax  and  wing  pads  dark  brown,  which,  excepting  the  eyes,  are 
the  darkest  areas  of  the  nymph.  L^s  with  three  bands  on  the  femur; 
tibiae  dotted,  with  hind  1^  the  darkest.  Dorsal  surface  of  abdomen 
mottled  and  speckled  with  olive  brown,  with  a  more  or  less  well 
defined  spot  on  the  outer  end  of  each  segment.  All  ventral  surfaces 
of  the  larva  pale. 

In  Needham's  key  to  nymphs  of  McLcrcmiaf^  magn^fica  would  come 
under  division  "a."    Thus: 

a^  Lateral  spiDes  of  abdomen  directed  posteriorly,  hardly  incurved.    Pyramidal 
frontal  horn  acute  at  apex. 

h^.  Dorsal  spines  on  abdominal  segments  2  and  3  straight magn^fica. 

h^.  Dorsal  spines  in  abdominal  segments  2  and  3  slightly  hooked  at  tip.  .iUinoiami, 

a'.  Lateral  spines  of  abdomen  strongly  incurved  at  tip.    Pyramidal  horn  on  front  of 

head  obtuse taenioUUa, 

I  have  taken  magmfioa  in  California  on  Coyote  Creek  in  Santa  Clara 
County,  where  it  emerged  early  in  May  and  was  on  the  wing  about 
six  weeks;  also  on  Chico  River,  on  a  small  creek  near  Oroville,  June 
12,  and  on  the  asylum  grounds  at  Napa,  June  8.  Nmnerous  exuviae 
have  been  f oimd  at  these  places  and  none  over  2  feet  above  the  water. 

5.  SOME  LISTS  OF  ODONATA  COLLECTED  IN  WASHINGTON  AND 
OREGON  FROM  1909  TO  1913. 

The  fifth  part  of  this  paper  is  devoted  to  lists  of  Odonata  from 
various  localities  in  which  I  have  collected  in  Washiogton  and  Ore- 
gon. Various  notes  on  habits  of  imagoes  and  descriptions  of  nym- 
phal  stages  have  been  inserted  in  these  lists  as  being  the  most  logical 
place  for  them. 

BAKXB  YALLET,  OBEGOK. 

During  the  summer  of  1909  I  collected  in  the  Baker  Valley  of 
eastern  Oregon.  This  valley  lies  at  an  elevation  of  3,400  feet  in 
the  Blue  Mountains.    The  floor  of  the  valley  lies  in  the  sagebrush, 

1  Noedham,  James  G.,  and  Betten,  Cornelius.    Aquatic  Insects  of  the  Adiiondaoks.    BulL  47,  N.  T. 
State  Mas.,  pp.  ei2,Septeml}er,  1901.   See  p.  483. 
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but  on  the  west  side  rise  the  timber-covered  Elkhom  Mountains. 
The  Powder  River  winds  through  the  center  of  the  valley,  but  after 
the  first  run-off  of  snow  water  this  stream  is  hardly  more  than  a 


Figs.  ieo-l67.—AaBxoir  abquabili  tajoujl.  180-16L  Wikos  or  malb  and  niuxs  sj^owma  bxtent 
or  coLos.  102.  Sbgmbkt  3  or  malx.  163.  Pxms.  164.  Malb  Arpsin>AGK8.  ldfr-166. 
NncpE.   167.  DOB8AL  yjsw  or  labium  or  Nncrs. 

succession  of  gravel  bars,  with  but  little  odonate  life.  The  channel 
of  the  river,  however,  is  higher  than  either  side  of  the  valley  floor, 
which  makes,  on  each  side  of  the  valley  and  parallel  with  the  river. 
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a  slough  that  empties  into  the  river  at  the  foot  of  the  vaUey.    These 
sloughs  are  alkaline,  though  with  a  sluggish  ourrent. 

The  following  species  were  taken  on  the  William  Hindman  ranch 
4  miles  west  of  Baker  City  on  the  west  slough  during  July,  1909: 


1.  IBSTBS  CONOSIfSR  HifWi. 

One  miEtle  specimen. 


Fios.  168-173.— LEsns  coNoxxixft,  mncPH.   168.  Latbbal  yixv.  100.  Dobsal  nxw.  170.  hAMom, 
171.  Hbad,  lateral  nxw,   173.  Ssoksmts  9  and  10. 

2.  LBSTBS  UirCATUSKirby. 

This  was  common  about  the  stagnant  alkaline  poob. 

3.  LBSTBS  UirOtJXCULATUS  Bafio. 

This  occurred  commonly  with  the  preceding  species. 

4.  LBSTBS  DISJUNCTUS  Selyt. 

Two  males  of  this  species  were  taken. 
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i.  MKALLAOMA  AHIT A  ' 

Oommon,  breeding  on  the  fresher  of  the  stagnant  pools. 


/ 


\ 


17^ 


HM.  173-17e.— LKanS  VNCATUS,  NTKFH.      178.  LAnOUL  YVtW.     174.  DoB&U.  YIXV.     176.  LABIUM. 

170.  HSJLD. 

C  nr ALLAOICA  CALVSRTI  ICofM. 

Common^  associated  with  anna  but  earlier. 

7.  SRAILAOMA  CTATHIOSRUIK  (OuttyMiliir). 

One  male  taken. 
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180 


181 


182 


183 


184 


FlOa.  177-184.— COKNAOSION  VBaOLUTUM .  177.  ICAUB  A?PBNDAG18.  178.  SXOMEKT  2  AND  PBMI8.  1761 
KaLB  PBOTHOBAX.  180.  FXMAUB  FBOTHORAX  SBOWINa  THX  BIGHT  DOBSAL  **  ?IT  "  (OT 
BLACK).  181.  liBSOtnOMAL  LAMINA.  183-183.  MaLB  OOLOB  rATTBBNS.  184.  FBMALB 
COLOB  PATTBBN. 

8.  AMPHIAORXON  8AUCIUM  (BwBMiftor). 

This  was  the  earliest  and  most  abundant  species.  It  had  laigely 
disappeared  by  July  1;  when  the  season  was  opening  for  the  other 
species. 
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9.  XSCHirDRA  CBRVULA  Selyt. 

This  was  at  the  height  of  its  abundance  during  the  last  part  of 
June  and  the  first  part  of  July. 


^?ffi 


185 


.• ♦.~. 


188 


1£ 


Fi08.   186-180.— Ck)KNAOBXON  BxaoLUTTif,  imcPH.    185.  Latebjll  yncw.    186.   Dobsal  ybw.    187. 

DKTAIL  or  CAUDAL  GILL.     188.  LATBBAL  70LD  07  ABDOICXN  SHOWINa  THE  SFINULOSB 

■DQi,   180.  Labium. 
10.  ISCHNXTRA  PERPARVA  S«lyi. 

Found  throughout  the  siunmer  but  not  abundant. 

lU  ABSHNA  INTBRRUPTA  INTBRNA  Walker. 

This  species  came  out  during  July  but  was  not  so  abundant  as  the 
next  species.    On  the  wing  it  appeared  gray. 
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FIO0.  19Q-10i.~OpmOOOMPSU8    BBTXBUS,    NTMPH.      190.  LaTUULL    \IXW.     191.  DOBSAL    VIXW.     198. 

Seoicxnt  la   loa-lM.  Labium. 
Fios.  196-197.— Ophiooompsus  ooaDKNUs,  MTMPH.    195.  Abdomen,  dobsal  nxw,   196.  Seomkmt  10. 

197.  Labrtm. 
Fias.  loa-aoi.— OOMPHUS   sp.    198.  Dobsal  vnw.  ■  199.  Head.    200.  Labium.   201.  SEOMEirTS  9 

AND  10. 

12.  ABSHNA  T7MBROSA  OCCIDENTALZS  Walker. 

This  species  was  very  abundant  during  the  latter  part  of  July. 
It  was  first  seen  July  10, 
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13.  LIBXLLUUk  QUADRHCACULATA  1 

Two  specimans  of  this  species  were  seen  during  August.  One  was 
taken. 

14.  UBBLLUIA  PUXCHXEXA  Dnuy. 

This  species  was  conunon  but  not  abundant  at  any  place. 

15.  SniPSTRUM  COKRUPTDlf  (HifM). 

One  pair  was  taken. 

16.  SnCFSntUM  COSTIFKRUM  (HifMi). 

Common,  but  not  so  abundant  as  dedsum, 

17.  STMPBTRUM  OBTRUSDM  (HifMi),  var.  DBCISUM  (Hafu). 

The  most  abundant  of  the  Sympetrums. 

18.  SnCFSntUM  MADIDTJM  (HagM). 

This  species  was  common  during  June  and  July  but  was  not  taken 
during  August. 

19.  STMFBTRUM  PAILIPBS  (HafM). 

Seyeral  specimens  taken.    Not  common. 

20.  STMPBXSHM  8COTICDM  (Danofui). 

This  species  appeared  during  the  first  week  in  August.  It  was  at 
first  very  abundant  in  a  grassy  slough.  The  individuals  soon  spread 
from  this  over  a  wide  territory. 

XAOLX  YAIiLET,   ORBOON. 

From  September  7  .to  19,  1909,  I  collected  at  New  Bridge,  Baker 
County,  Oregon,  in  a  small  valley  called  Eagle  Valley.  Here  the 
collecting  was  done  tJoi^  the  banks  of  Eagle  Creek,  but  the  speci- 
mens collected  came  from  a  series  of  sloughs  more  or  lees  alkaline, 
which  ran  parallel  to  the  creek.  The  creek  was  a  cold  gravel- 
bottomed  mountain  stream  almost  dry  from  its  waters  having  been 
used  for  irrigation  in  this  part  of  its  course.  This  valley  was  lower 
(2,500  feet  altitude)  and  warmer  than  Baker  Valley. 

1.  LBSTXS  tmOUICULATUS  Hagm. 

Several  specimens  taken. 

2.  BRAIJAOMA  AirVA  WUUamMB. 

Several  taken. 

3.  AMPmAOSION  SAUOUM  (Buimaiatar). 

Several  taken. 

4^  ISCHRUSA  CSRVULA  8«lrB. 

Occasional. 

5.  ISCHNUItA  PSRPARVA  Selya. 

Common. 

6.  ASSHNA  PAIMATA  Hafm. 

This  species  was  common.  No  tenerals  were  seen.  It  was  in 
company  with  Aeshna  umbroM  oedderUaiia  and  had  apparently 
identical  habits,  as  both  patrolled  the  smaller,  more  stream-like 
sloughs,  especially  where  these  were  surrounded  by  trees.    Both 
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seemed  to  prefer  such  Bunny  glades  to  the  more  open  spaces.     In 
both  species  the  males  were  much  more  abundant  than  the  females. 

7.  AXSHNA  T7MBR08A  OCGDOENTAUS  Walbtf. 

Of  the  two  species  of  Aeshna  this  was  the  more  abundant.  This 
material  in  Aeshna  from  eastern  Oregon  has  been  identified  by  Dr. 
E.  M.  Walker,  and  in  his  monograph  ^  further  notes  can  be  found  on  it. 

8.  LIBBLLULA  PULCHBLLA  Dnuy. 

Common. 

9.  8TMPBTRUM  COSTIFBRI7M  (Htc«n). 

Common. 

10.  STMPBTRUM  OBTRUSUM  (Hic«n). 

This  was  conmion  in  the  blue-grass  pasture  back  of  Mr.  Blue's  bam, 
but  not  so  abundant  as  the  next.  This  small  white-faced  ohtnisum 
was  only  found  here.  At  all  other  places  in  which  collections  were 
made  the  variety  deciaum  was  taken. 

XI.  STMPBTRXnC  OBTRUSUM  (Hagen),  var.  DBCISUM  (Hagen). 

Abundant. 

12.  STMPBTRUM  MADmUM    (Hiweii). 

One  specimen  taken. 

13.  STMPBTRUM  PALIIPBS  (Bi«ni). 

Common. 

14.  STMPBTRUM  SCOTICUM  (Donovm). 

Very  abundant. 

15.  STMPBTRUM  SBMICINCTUM  (SiQr). 

Found  only  about  Mr.  Blue's  ice  pond.  This  species  was  not  found 
in  either  Baker  or  Pine  Valleys. 

FINE  VALLEY,   OREOON. 

From  September  20  to  23 1  collected  in  Pine  Valley,  Baker  County, 
Oregon.  This  is  a  high  cold  valley  (3,000  feet  elevation)  but  has  a 
greater  rainfall  than  Baker  Valley.  A  heavy  frost  occurred  at  Pine 
Town  on  September  21.  The  dragonfly  season  was  practically  over. 
The  following  species  were  taken:  Aeshna  umhrosa  occidentdLis 
Walker,  Sympetrum  paUipes  (Hagen),  and  S.  scoUcum  (Donovan). 

GRANDE  RONDE  VALLEY,   OREGON. 

On  September  30,  1909,  I  collected  in  Grande  Bonde  Valley  near 
La  Grande,  Oregon.  I  took  the  following  species :  Aeshna  uwbrosa  occi- 
dentalis  Walker,  Sympetrum  costiferum  (Hagen),  8.  ohtrusum  (Hagen), 
S.  ohtrusum  (Hagen)  var.  decisum  (Hagen),  8.  scoticum  (Donovan), 
and  8.  paUipes  (Hagen). 

1  Walker,  £.  M.    The  North  American  Bragonflies  of  the  Oeniu  Aeshna.    Univ.  of  Toconto  Studtog, 
BioL  Scr.,  No.  11,  Toranto,  pp.  213,  pb.  38,  text  figs.  7, 1912. 
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UBBBTT  LAXB,  WA8HINOTOK. 

On  July  4, 1912, 1  collected  at  liberty  Lake  in  the  Mica  Mountains, 
east  of  the  city  of  Spokane,  Washington. 

The  Mica  Mountains  rise  about  1,000  feet  above  Spokane  Valley 
and  are  covered  with  pine  timber.  The  foothills  and  the  Spokane 
Valley  floor  lie  in  the  sage  brush.  Liberty  Lake  is  a  narrow  body  of 
water  2  miles  long  and  three^fourths  of  a  mile  wide  lying  in  the  outer 
end  of  a  deep  V-shaped  ravine  running  back  into  the  mountains.  The 
upper  end  of  the  lake  is  in  the  timber,  the  lower  end  in  the  sage  brush. 
The  shores  of  the  lake  are  steep,  except  at  outlet,  where  the  water 
flows  slug^shly  through  low  weedy  banks,  and  the  upper  end,  where 
there  is  a  triangular  marsh  of  about  20  acres  in  extent.  The  following 
species  were  taken: 

1.  EKJJULOMA  CARXm CULATUM  ICofM. 

Several  taken  in  outlet. 

2.  miALLAOMA  CTATmOSRUM  (OutpMllw). 

Found  in  outlet. 

S.  XNALLAGMA  BBSXDM  (Bmm). 

This  was  very  abundant  in  the  Seirpua  fringing  the  lake  shore  along 
the  swamp  at  its  upper  end. 

4^  AMPmAORKUf  SAUCIUM  (BiiiiMlrtar). 

A  few  were  taken  about  the  outlet. 

S.  ISCHNUSA  CJUtVULA  Stlfl. 

Several  seen  in  the  outlet. 

(.  ISCHNUSA  PSRPARVA  Sfif. 

Conmion  in  the  outlet. 

7.  ABSmiA  T7MBR08A  OCdDXHTAUS  Walhar. 

Four  male  nymphs  and  one  female  nymph  of  this  species  were  found 
in  the  outlet.  These  were  very  kindly  identified  by  Doctor  Walker. 
Several  Aeshnas  were  seen  on  the  wing  but  no  adults  were  taken. 

8.  TXTKAOOlfXUBIA  SPINIOSRA  StitfU. 

Several  were  captured  in  the  swamp  at  the  head  of  the  lake. 

9.  UBRLLUIA  QUADBIMACULATA  X4&iiMat. 

Several  were  seen  in  the  swamp  at  the  head  of  the  lake. 

10.  UBXLLUIA  FOKXNSIS  Bmml 

This  species  was  common  in  the  outlet. 

11.  STMFBTltUM  COBRUPTUM  (Hifeii). 

Two  specimens  were  captured  in  the  outlet. 

12.  8TMPBTRUM  OBTRUSUM  (Htc«n)»  f«;  DBdSUM  (BifMi). 

Emerging  in  large  numbers  in  the  swamp. 

19.  STMFBTRX7M  PALUPBS  (Htc«n). 

Emerging  from  th6  swamp  in  numbers. 
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PAIiOUBB  YALLST,  WA8HINOTOM. 

During  June  of  1913  Prof.  C.  E.  Farr,  of  Sunnyside,  Washington, 
took  the  following  spedes  in  the  Palouse  Valley:  EnaUagma  eyaihir 
gerum  (Charpentier),  Amjhiagrian  $aucium  (Burmeister),  Ischrmra 
eervula  Selys,  and  lichnura  perparva  Selys. 

During  August  of  1914  Professor  Farr  collected  the  following  on 
Union  Mat  Creek,  Palouse,  Washington:  Argia  emma  Kennedy, 
Iseknwra  cennda  Selys,  Ischnum  perparva  Selys,  EndBagma  edherd 
Morse,  LibelMa  pvlcheBa  Drury. 

BHSBMAN,  ORBOON,  IN  TBS  COLUMBIA  BIVBB  Q0B08. 

During  the  first  week  in  July,  1913, 1  made  a  short  trip  up  the  Des- 
chutes River  to  Bend,  Oregon. 

My  first  stop  was  made  on  July  2  in  the  Columbia  River  Gorge  at 
Sherman,  Oregon.  Here  the  Columbia  River,  a  half  mile  broad,  flows 
through  a  gorge  from  1,500  to  2,000  feet  deep.  The  sides  are  pre- 
cipitous brown  hills,  barren  except  that  here  and  there  is  a  green 
spring-fed  ranch  on  some  bench  500  or  1,000  feet  above  the  river. 
The  bottom  of  the  gorge  on  either  side  is  a  narrow  strip  of  white  sand 
dunes.  Among  these  is  the  box-car  station  called  Sherman.  The 
collecting  at  this  point  was  done  in  a  narrow  lateral  ravine,  up  which 
the  Y  of  the  Deschutes  River  ran.  A  half  mile  from  the  Columbia 
this  ravine  becomes  a  rocky  gorge.  I  collected  in  the  more  open 
mouth  of  the  ravine,  where  the  cool  spring-fed  stream  coming  down 
from  above  runs  through  a  succession  of  shallow  boggy  ponds.  At 
this  point,  during  the  two  hours  I  had  to  wait  for  the  Deschutes  train, 
I  took  the  following  species: 

1.  AROIA  VIVmA  Hifwi. 

This  wi^  the  most  abundant  species,  the  majority  apparently 
having  recently  transformed,  as  many  tenerals  were  found.  This 
species  fairiy  swarmed  over  the  smooth  round  bowlders  scattered 
everywhere  along  the  course  of  the  stream.  It  was  abundant  also 
along  the  bank  of  the  Columbia  east  of  the  mouth  of  the  lateral  ravine, 
whither  it  had  evidently  been  carried  by  the  half  gale  which  blows 
up  the  Columbia  daily.  This  species  was  not  seen  copulating  or 
ovipositing. 

2.  XNALLAOMA  CTATmOXRTJM  (ChtipMltar). 

A  few  were  foimd  about  some  of  the  larger  pools  well  back  in  the 
ravine. 

S.  AMPmORION  SAUCroiC  (Biifm«isttr). 

Amphiagrian  was  very  abimdant  about  a  single  pool  not  far  from 
the  beach  of  the  Columbia.  This  pool  was  very  tluckly  grown  up 
with  sedges.    Breeding  was  in  progress. 

4.  ISCmfXJSA  PSRPARVA  S«lyi. 

Common  in  the  sedges  with  Amphiagrion, 
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A  single  specimen  was  taken  on  the  bank  of  the  Columbia  at  the 
mouth  of  this  ravine.    It  was  the  only  one  seen. 

C  AHAX  Junius  (Draiy). 

I  did  not  capture  one  of  these,  but  one  or  two  were  coursing  up  and 
down  the  ravine.    I  feel  sure  of  the  identification. 

y.  UBSLLUI^  FOKSKSIS  Hiftn. 

Several  were  seen  and  one  was  taken. 

8.  IJBKLLUXA  PULCHXLLA  Dmqr. 

One  was  seen. 

9.  SRTTHSMIS  SOCPUCICGUIS  (S^r). 

Three  were  seen. 

10.  STMPBTRTnC  COHRUPTUM  (Htc«n). 

Four  were  seen.    One  was  taken. 

BIG  KEAD0W8,  BEND,  OREGON. 

From  Sherman  I  went  by  train  up  the  Deschutes  Canyon  to  Bend, 
Oregon. 

The  Deschutes  is  the  lai^est  tributary  of  the  Columbia  from 
central  Oregon.  Arising  at  an  elevation  of  over  4,000  feet,  in  the 
300  miles  of  its  course  to  the  Columbia  it  falls  over  13  feet  to  the 
mile,  making  it  a  swift  boisterous  stream  flowing  for  the  greater  part 
of  its  distance  through  a  canyon  from  1,000  to  3,000  feet  deep. 
During  the  three  hours'  train  ride  through  this  canyon  observation 
showed  but  two  or  three  tributaries  and  these  were  merely  very  small 
8pring-*fed  streams.  About  half  way  up  the  canyon  at  Himtefs 
Ferry  several  veiy  large  springs  burst  from  the  walls  of  the  canyon 
and  may  have  supported  odonate  species  in  their  short  courses  to  the 
river,  but  rainy  weather  prevented  my  stopping  there. 

At  the  town  of  Gate  Way  the  railroad  leaves  the  canyon  and 
through  a  lateral  gorge  emerges  onto  the  central  Or^n  plateau, 
which  is  a  barren,  brown,  sage-covered  region  with  here  and  there  low 
ridges  or  detached  volcanic  buttes.  To  the  west  lie  the  blue  timber- 
covered  Cascades  above  which  tower  the  white  cones  of  several 
volcanic  peaks.  South  of  Bend,  the  Valley  of  the  Deschutes  is  wide 
and  shallow  and  Hes  in  the  timber,  which  covers  the  eastern  slope  of 
the  Cascades.  The  river,  where  examined  at  its  mouth  on  the 
Columbia  and  at  Bend,  was  practically  devoid  of  odonate  life.  The 
season  was  late  and  the  water  was  hij^.. 

On  the  Deschutes  18  miles  south  of  Bend  lie  the  Big  Meadows, 
which  are  about  1,000  acres  in  extent,  and  which,  in  contrast  to  the 
rarity  of  Odonata  elsewhere  on  the  river,  fairly  swarm  with  dragon* 
flies.  At  a  recent  time  geologically  a  volcanic  eruption  has  occurred 
on  the  east  slope  of  the  valley  at  what  is  now  the  lower  end  of  the 
Meadows.    Here  is  a  small  cinder  cone,  from  whose  base  radiates  a 
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lava  field  of  several  sections  in  extent,  which  has  flowed  down  into 
the  Deschutes  gorge  damming  the  river  so  that  its  present  bed  is  500 
or  600  feet  above  the  primitive  channel.  Thd  lake,  which  was  formed 
back  of  this  dam,  is  now  filled  with  sediment  and  forms  the  Big 
Meadows.  These  lie  at  an  elevation  of  4,000  feet,  and  a  frost  had 
occurred  there  on  July  4.  The  Meadows  are  sunounded  by  yellow 
and  jack  pine  over  the  western  rim  of  which  rises  the  snow-capped 
Bachelors  Peak.  Several  shallow  sloughs,  which  are  fiUed  by  springs 
and  by  high  stages  of  the  river,  occur  here  and  each  is  a  favorite 
resort  of  special  species. 

I  spent  four  days  here  (July  4-7)  at  the  ranch  of  Mr.  F.  A.  Shon- 
quest,  who  helped  me  in  various  ways.  The  following  is  a  list  of  the 
species  found: 

1.  AOHION  ABQUABOB  (S^r). 

One  specimen  was  seen  on  the  meadow  near  Mr.  Shonquest's 
meadow  road.  One,  a  female  teneral,  was  taken  just  above  the  lava 
dam  (Denham  Falls).  At  the  time  I  took  this  I  thought  it  the  variety 
yahima,  but  it  has  faded  imtil  now  it  is  impossible  to  determine  the 
subspecies.  As  the  numbers  of  (lequaJnle  reached  their  height  later 
than  this  on  the  warmer  Satus  Creek,  Washington,  I  believe  this  an 
early  date  for  the  species  here. 

2.  LBSTBS  mrCATUS  KMv* 

Very  abundant  in  sedges  along  the  river  and  in  the  first  slough 
across  the  river  from  Shonquest's.  The  adults  are  rich  blue-green. 
Breeding,  but  still  emerging  in  large  numbers.  Though  described 
by  Needham,  because  of  the  abimdance  of  material  I  have  figured  the 
nymph. 

Nymph  (figs.  173-176). — Needham*  has  hsted  the  nymph  of  Lestes 
uncatus  in  a  key  to  the  species  of  Lestes,  but  he  does  not  distinguish 
it  from  the  nymph  of  vm^icuUUus.  Whether  it  can  be  distinguished 
on  further  study  I  do  not  know,  as  I  have  no  nymphs  of  unguiculaius. 
But  as  I  had  excellent  specimens  of  both  nymphs  and  skins  of  uncatus 
I  have  thought  it  best  to  figure  this  nymph,  which  differs  in  various 
ways  from  the  nymph  of  congerier  (figs.  16&-172). 

This  nymph  is  more  slender  than  that  of  congener  and  considerably 
laiger.  Its  measurements  are  as  follows:  Head,  4  mm.  wide,  2  nmi. 
long;  length  of  head,  thorax,  and  abdomen,  28;  gills,  10  extra;  abdo- 
men, 13.5;  hind  femur,  5. 

In  this  species  the  folded  labium  (fig.  175)  is  very  slender,  its  hinge 
reaching  caudad  beyond  the  metathoracic  coxae  (see  figs.  173  and  176), 
whereas  in  congener  (figs.  168, 170, 171)  it  reaches  barely  to  the  meso- 
thoraciccoxae.  Thebasal  two-thirds  of  the  mentum  is  almosttriangu- 
lar  in  outline.  There  are  normally  seven  mental  setae,  though  one 
specimen  had  only  six.    There  are  two  setae  on  the  movable  hook 

1  Needham,  James  Q,,  MacOOUvray,  Alex.  D.,  Johamuen,  O.  A.,  and  Davis,  K.  C.   Aquatic  Insects  in 
New  York  State.   BuU.  68,  N.  T.  State  Mas.,  pp.  a?,  pta.  58,  test  flgs.  96^  1908.   See  p.  233. 
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of  the  lateral  lobe  and  a  single  seta  on  the  mner  face  of  the  base  of  the 
lateral  lobe.  The  eyes  are  relatively  large,  occupying  two-fifths  of 
the  width  of  the  head.  Segments  6-9  have  a  well-defined  spine  on 
each  side  at  the  posterior  end  of  the  lateral  keel.  Segment  5  has 
usually  a  pair  of  small  spines.    Segments  1-4  are  without  spines. 

The  giUs  (see  fig.  173)  are  slightly  asymmetrically  lanceolate,  with 
rounded  tips.  The  middle  gill  is  wider  than  the  lateral  gills  and 
curves  downward.    The  lateral  gills  curve  upward. 

In  life  the  larvae  (figs.  173  and  174)  were  dusky  olive  green.  The 
legs  show  a  slight  band  around  the  end  of  the  femur.  There  is  a  pale 
stripe  along  each  side  of  the  abdomen.  In  some  specimens  there  is  a 
narrow  middorsal  white  stripe,  in  others  a  row  of  faint  darker  spots 
along  the  sides.  The  gills  are  xmiformly  dark,  a  few  specimens 
showing  slightly  darker  spots  on  the  edges  of  the  lateral  gills. 

Figures  173  and  174  show  dorsal  and  lateral  views  of  the  nymph, 
and  figures  175  and  176  show  details. 

3.  BNALLAOMA  CTATmOBRITM  (ChupoUler). 

This  species  occurred  in  the  sedges  along  the  river  bank,  but  was 
nowhere  abundant. 

4.  COBNAORION  RBSOLimTM  (HM«n), 

This  species  (figs.  177-184)  was  very  abundant  in  the  sedges  and 
patches  of  Eguiseium  bordering  the  river  itself.  I  found  many 
females,  evidently  in  a  teneral  stage,  butt  only  two  exuviae.  The 
teneral  females  had  the  sides  of  the  thorax  and  femora  pink.  In  the 
male  the  blue  humeral  stripes  in  about  one-fourth  of  the  specimens 
were  interrupted  as  is  shown  in  figure  183.  As  I  can  find  no  figures  of 
the  anatomical  details  of  this  species  I  have  figured  various  parts 
(see  figs.  177-181).  The  mesostigmal  lamina  of  the  female  (fig.  181) 
is  especially  large  and  well  developed. 

Because  I  found  only  two  exuviae  and  but  few  very  young  tenerals, 
I  believe  that  all  individuals  of  this  species,  at  least  in  this  locality, 
must  emerge  at  about  the  same  time  and  that  this  general  emei^ence 
had  been  previous  to  my  arrival.  Of  the  exuviae  one  was  taken  by 
itself  a  few  inches  above  the  surface  of  the  water,  the  other  was  found 
on  a  stem  of  Carex,  on  the  top  of  which  rested  a  teneral  female.  The 
only  other  species  found  in  the  meadows  with,  whose  exuviae  they 
might  be  confused  were  Isehwwra  perparva,  Isehv/ara  cervula,  and 
EndUagma  cycUhigerum.  They  are  not  the  exuviae  of  any  of  these 
species. 

Nymph  (figs.  185-189). — ^Length  (excluding  giUs),  15  mm.;  gills,  8 
extra;  abdomen,  8;  hind  femur,  3. 

The  nymph  (figs.  185  and  186)  is  slender,  between  those  of  Argi4i  and 
EnaUagma  in  slendemess.  The  head  (see  fig.  186)  is  broad,  very  flat 
on  the  dorsal  surface,  and  very  slightly  emarginate  behind.  The 
antennae  are  one-fourth  longer  than  the  head.    The  labium  (fig.  189) 


Digitized  by  VjOOQIC 


336  PR0CEBDINQ8  OF  THE  NATIONAL  MUSEUM.  tol.40. 

is  very  similar  to  that  of  an  EnaUagma.  The  anterior  edge  is  pro- 
duced forward  and  downward  into  an  acute  angle.  Three  mental 
setae  on  each  side;  six  long  raptorial  setae  on  each  lateral  lobe. 
Each  lateral  lobe  terminates  distally  in  a  hook;  which  is  separated  by 
a  deep  cleft  from  the  terminal  row  of  five  short  teeth. 
•  The  1^  are  moderate  in  length,  with  three  low  keels  on  femur  and 
tibia.  Wing  cases  long,  reaching  to  the  middle  of  segment  4,  slender 
and  held  parallel.  Abdomen  with  large  lateral  keels,  which  are  dentic- 
ulate with  minute  teeth.  (See  fig.  188.)  Gills  (see  figs.  185  and  187) 
oblanceolate. 

The  coloration  is  so  obscure  that  I  will  not  attempt  to  describe  it. 

The  nymph  is  of  a  generalized  form  lying  near  to  the  nymphs  of 
EnaUagma,  but  is  peculiar  in  having  the  denticulate  lateral  keds. 

These  spedmens  are  deposited  in  the  United  States  National 
Museum. 

5.  ABIPmORION  SAUOUM  (BwiMlrtar). 

This  species  was  conunon,  but  nowhere  in  swarms  as  it  is  frequently 
found  in  such  situations. 

(.  ISCmrORA  CXRVULA  Selyg. 

One  or  two  individuals  of  this  species  were  taken  each  day.  The 
meadows  were  probably  too  high  and  cold  for  it. 

7.  ISCmVURA  PSRPARVA  S^jPi. 

^    A  few  specimens  of  this  were  taken. 

8.  OPmOOOMPHUS  MORRISOm  Selyi. 

One  specimen,  a  male,  was  taken  on  a  sandy  bank  of  the  river. 
Two  other  specimens,  probably  this  species,  were  seen  on  Mr.  Shon- 
quest's  corduroy  road. 

9.  ANAX  JUinUS  (Dnuy). 

One  specimen  was  seen  late  in  the  afternoon  beating  back  and 
forth  over  one  of  the  sloughs. 

10.  ABSHNA  HITSRRUPTA  HfTXRNA  WtHnr. 

One  female  was  taken  in  the  timber  near  the  meadows.  As  this 
was  a  teneral  and,  excepting  one  male,  the  only  Aeshna  seen,  it  was 
probably  early  for  Aeshnas. 

11.  CORDXJIIA  SHURTLBFFI  Scndder. 

One  male  taken  over  a  grassy  slough  near  Mr.  Shonquest's  bridge. 
A  female  was  taken  in  the  bushes  just  above  Denham  Falls. 

12.  80MAT0CmX>RA  SBMICIRCULAmS  (8«]yi). 

This  species  was  very  common  over  those  grassy  sloughs  in  which 
sedges  grew  up  through  from  6  inches  to  2  feet  of  water.  UsuaUy,  too, 
these  were  surrounded  by  timber  in  which  the  Somatochloras  took 
occasional  side  flights,  especially  late  in  the  afternoon,  when  they 
seemed  to  prefer  the  sunny  tops  of  the  trees  to  the  cooler  sloughs. 
I  took  80  males  and  only  2  females.  The  females  were  probably  more 
abimdant,  but  because  of  their  gray  colored  eyes  and  plump  abdomen 
they  were  indistinguishable  from  the  swarm  of  LibeOvla  quadrima^^uif 
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lata  whicli  always  hovered  over  the  sloughs.  The  two  females  taken 
were  scooped  up  accidentally.  The  males  were  distinguishable  on 
the  wing  endwise  by  their  bright  green  eyes  and  sidewise  by  then* 
curved  abdomen.  None  of  the  specimens  were  tenerals.  In  these 
specimens  the  spots  on  the  side  of  the  abdomen  were  minute  points. 
All  degrees  of  striping  of  the  nasus  occurred. 

13.  LIBBLLULA  FORBNSIS  Bagen. 

This  was  not  common.    I  took  one  specimen  at  Denham  Falls. 

14.  UBELLUIA  QUABIUMACULATA  Umiaeaa. 

I  have  never  elsewhere  seen  a  large  species  of  dragonflies  as  abim- 
ant  as  was  this  species.  Over  the  same  grassy  sloughs  as  those 
occupied  by  Somatochloras,  these  libellulas  were  a  constant  annoy- 
ance during  collecting,  either  disturbing  other  species  or  imitating 
their  flight. 

15.  SYMPBTRITM  CORRUPTUM  (Hagen). 

I  took  two  frayed  females  on  the  meadows. 

16.  STMPBTRUM  IffADmUM  (Hagen). 

The  males  and  females  of  this  species  axe  seldom  found  associated 
except  at  time  of  emergence.  The  males  were  common  along  the 
higher  open  banks  of  the  sloughs,  where  I  saw  no  females,  and  the 
females  could  always  be  found  on  the  corduroy  road,  where  I  saw  no 
males.  (On  lower  Satus  Creek,  Washington,  I  have  never  taken  a 
male,  but  females  were  common.)  None  of  the  specimens  were 
teneral. 

17.  STMPBTRITM  OBTRUSUM  (Hagen). 

Several  specimens  were  taken  in  the  early  red,  which  were  probably 
obtrusum. 

18.  8YMPBTRUM  OBTRUSUM  (Bagen),  var.  DBCISUM  (Bagen). 

This  variety  was  swarming  out  of  the  sloughs  more  directly  con- 
nected with  the  river  channel.  All  were  teneral.  Some  seemed 
intermediate  between  this  and  obirusum,  the  face  being  white  with 
an  olive  cast.  Two  females  had  wings  yellow  to  beyond  the  nodus. 
All  the  specimens  showed  more  than  the  usual  amount  of  yellow  at 
the  base  of  the  wings. 

19.  SYMPBTRUM  PALLIPBS  (Bagen). 

This  species  was  emerging  in  large  numbers.  None  but  tenerals 
were  taken. 

20.  LBUCORRHnnA  HUDSOBICA  (Selyi). 

This  species  was  common  in  the  sloughs,  where  the  grass  was 
more  open  so  that  the  surface  of  the  water  was  exposed.  They 
spent  most  of  their  time  seated  on  the  tops  of  aquatic  plants.  They 
copulated  on  the  wing,  the  male  picking  up  the  female  as  she  sat 
on  some  plant.  The  flight  was  short,  after  which  the  male  dropped 
the  female  but  hovered  near,  while  she  oviposited  by  tapping  the 
tip  of  her  abdomen  repeatedly  on  the  surface  of  the  water. 

ZL  LBUCORRHnnA  INTACTA  (Hagen). 

This  species  occurs  with  hadsonica  but  was  not  so  abundant. 
81022^— Proc.N.M.vol.49— 16 22 
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UMATILLA,   ORBGON. 

On  my  rettun  from  the  Deschutes  I  collected  at  Umatilla,  Oregon, 
on  July  8  and  9.  Umatilla  is  a  railroad  yard  among  the  sandhills 
at  the  mouth  of  the  Umatilla  River.  A  gale  was  blowing  during 
this  time  but  I  found  the  following  species:  EnaUoffma  earuncvlatum 
Morse,  OpMogamphus  occideTUis  Hagen,  Ophiogomphus  severua  Hagen, 
Aeshna  mvUicolor  Hagen,  LibeUvla  forensis  Hagen,  and  Sympetrum 
aemidnctum  (Say). 

All  the  species  were  stragglers  except  Ophiogomphus  ocddenHs. 
This  species  was  emerging  in  numbers  on  the  point  of  land  separating 
the  down-stream  side  of  the  Umatilla  River  from  the  Columbia* 
From  the  place  of  their  emei^ence  it  appeared  that  the  nymphs 
hved  in  the  bay  or  open  mouth  of  the  Umatilla  River,  where  they 
were  on  a  mud  bottom  and  not  exposed  to  the  main  current  of 
either  river.  Though  the  banks  of  both  rivers  were  searched  for  some 
distance  none  were  found  emerging  elsewhere.  Because  of  the  high 
wind  they  were  easily  captured  while  hanging  to  the  sage  bushes 
among  which  they  had  taken  refuge.  Numerous  exuviae  were 
found  on  the  beach  and  on  plants  and  brush  lying  in  the  water. 
Figures  196-197  show  details  of  the  exuviae  which  have  not  hitherto 
been  figured. 

YAKIMA  VALLEY,  WA8HINOTON. 

Collecting  in  the  Yakima  Valley,  Washington/  was  done  altogether 
in  that  part  lying  between  Grandview  and  North  Yakima.  This 
part  of  the  valley  hes  entirely  in  the  sage  brush  and,  excepting  those 
parts  now  irrigated,  has  no  mesophytic  vegetation  except  the  narrow 
fringe  of  trees  along  the  Yakima  River  and  its  tributaries,  and  the 
swampy  areas  about  the  alkaline  ponds  in  the  Yakima  River  bottoms. 

I  have  described  Satus  Creek  in  the  section  on  Argia  vivida  and 
Argia  emma  (pp.  269-270) .  The  Yakima  River  itself  contains  but  httle 
odonate  life.  It  is  a  shallow  stream  during  the  irrigating  season, 
when  most  of  its  water  is  withdrawn,  and  is  easily  forded  every 
mile  or  so.  In  the  more  swift  reaches  it  is  gravel  bottomed  and  in 
the  bends  mud  bottomed.  The  alkaliue  ponds  faU  into  two  groups, 
the  larger  ones  between  Sunnyside  and  the  Yakima  River,  tiie 
largest  of  which  is  Nigger  Pond,  a  half  mile  long  and  an  eighth  mile 
wide,  and  the  group  of  smaller  fresh  ponds  near  Donald. 

1.  AORIOlf  ABQUABn,B  YAZ3MA  (Hagen)  (flci.  160-167). 

I  saw  one  specimen  of  this  near  Outlook.  Otherwise  I  took  it 
only  on  lower  Satus  Creek,  where  it  was  abundant.  Here  it  was 
first  seen  June  17.  It  reached  its  greatest  numbers  July  27.  On 
August  7  few  were  seen,  and  none  on  August  17. 

1 1  have  Jost  found  a  male  and  female  Tachopttryx  hageni  in  the  ooUeotions  in  the  California  Aoademy 
of  Sciences.  These  are  from  Monroe,  Washington,  and  will  he  described  in  my  paper  on  eolTeotJng  dona 
in  California  and  Nevada  doling  1914.   Nevada  is  the  type  looaUty  of  this  q^edeB. 
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Figure  160  shows  the  extent  of  the  dark  color  on  the  wings  of  the 
male  and  jfigure  161  the  extent  of  that  on  the  wings  of  the  female. 
The  second  segment  of  the  male  is  shown  in  lateral  view  in  figure  162, 
the  penis  in  figure  163,  and  the  appendages  in  figure  164.  The  nymph, 
shown  in  figures  165  and  166,  is  very  similar  to  that  of  Agrian  macfUr 
latum  BeauYois  but  differs  in  having  a  less  vivid  color  pattern.  The 
pattern  in  life  is  in  various  shades  of  olive  green,  which  dissolves 
out  into  the  alcohol  in  which  the  specimens  are  placed. 

Nymph  (figs.  165-167). — ^Length,  24  mm.;  gills,  16  additional;  hind 
femur,  8.5;  abdomen,  16;  antenna,  5.5. 

Head  flat  and  broad.  Basal  segment  of  antenna  scarcely  as  long 
as  head  is  wide,  longer  than  other  six  segments.  Labium  (fig.  167) 
bifid  to  below  bases  of  lateral  lobes.  A  short  mental  seta  on  either 
side  of  the  cleft.  Each  lateral  lobe  with  two  short  setae  at  base  of 
lateral  lobe.  Each  lateral  lobe,  besides  the  movable  hook,  with 
three  end  hooks.  Abdomen  with  segments  1-9  with  high  lateral 
keels.  No  lateral  spines  on  abdomen.  Wing  cases  reaching  beyond 
middle  of  fourth  segment.  Qills  (see  figs.  165  and  166)  linear,  the  lat- 
eral gills  longer  than  the  median  and  thicker.  Color  olive,  with  an 
obscure  broad  lighter  stripe  on  head  and  thorax.  A  longitudinal 
stripe  on  each  lateral  abdominal  keel  and  a  pale  band  on  each  femur, 
tibia,  and  gill. 

The  nymph  of  the  variety  yaJcima,  then,  differs  from  the  eastern 
nymphs  of  dequahUe  as  described  by  Needham^  in  its  greater  size 
and  in  having  only  two  setae  at  the  base  of  each  lateral  lobe,  neither 
being  characters  of  specific  importance. 

The  female  of  tins  species  oviposits  by  inserting  the  ^gs  under  the 
water  in  willow  roots.  She  is  unaccompanied  by  the  male  but 
remains  indifferent  as  various  males  hover  over  her. 

2.  AHCHILBWritS  CAIDORinCA  McUdiUm. 

This  species  is  found  along  the  river  and  creeks  from  the  first  week 
in  August  until  frost.    It  is  most  abundant  on  Satus  Creek. 

9,  LBSTBS  COKOXIIKR  Hagtn. 

This  is  common  around  the  sloughs  near  Toppenish  and  Donald, 
but  is  most  abundant  on  Satus  Creek.  It  also  occurs  around  Ni^er 
Pond.  It  is  an  aU-simuner  species,  but  is  most  abundant  on  Satus 
Creek  during  August  and  September. 

Nymph{&ga.  168-172). — ^Tliis  is  described  from  a  sii^enymphal  skin 
found  among  Juncua  stems  on  the  banks  of  a  stagnant  pool  of  Satus 
Creek,  September  3,  1914.  Legtea  congener  was  abundant  at  this 
point  and  was  the  only  species  of  Lestes  found  on  Satus  Creek,  though 
during  the  simuner  I  made  eleven  trips  at  intervals  of  a  week.  A 
pair  of  congener  were  seen  ovipositing  a  short  distance  from  this  point. 
The  male  was  holdii^  the  female  and  she  had  her  abdomen  looped 

>  Needliam,  James  Q.,  Macgmhrray,  Alex.  J>,,  Johazmsen,  O.  A.,  and  Davis,  K.  C.  Aquatic  Insects 
in  N«w  York  State.    BoILtt^M.T.  State  ICus.,  pp.  617,  pla.  53,  text  figs.  a6,lM8.    Bee  pp.  a»,  228-234. 
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up  as  does  the  female  of  ArchUesies  and  was  placing  ^gs  in  a  small 
willow  stem  about  2  inches  above  the  surface  of  the  water.  In  view 
of  the  abundance  of  congener^  the  lack  of  other  species  on  the  creek, 
and  the  careful  collecting  done,  together  with  the  small  size  of  conr- 
gener,  with  which  the  single  stdn  agrees,  I  feel  sure  that  this  is  the 
nymphal  sMn  of  congener. 

Length  (head,  thorax,  and  abdomen),  17  mm.;  giUs,  7  extra; 
abdomen,  12;  hind  femur,  4.5. 

The  nymph  (figs.  168  and  169)  is  long  and  slender,  but  not  so 
slender  as  the  nymphs  of  redangvlaris  and  others  of  the  lai^er  spe- 
cies of  Lestes. 

Head  two  and  one-half  times  as  wide  as  long  (this  measurement 
may  be  at  fault  because  of  the  distortion  of  the  skin).  Eyes  occupy- 
ing only  half  of  total  width  of  head.  Notch  at  back  of  head  wide  and 
shallow.  Antennae  (see  fig.  171)  with  segments  1  and  2  heavy,  the 
second  longer  than  the  first,  the  third  to  the  seventh  slender.  The 
segments  increase  in  length  to  the  third  and  decrease  to  the  seventh, 
which  is  minute.  Labium  (fig.  170)  slender,  but  the  base  of  the 
mentum  not  so  slender  as  in  £.  redangularis.  Closed  median  cleft  of 
median  lobe  extendii^  below  bases  of  lateral  lobes.  Mental  setae 
long,  a  row  of  seven  on  either  side.  A  seta  on  base  of  each  lateral 
lobe  and  four  large  setae  on  each  movable  hook.  Each  lateral  lobe 
bears  three  laige  hooks,  the  inner  of  which  is  the  lai^est  and  having 
on  its  inner  edge  a  row  of  minute  teeth;  the  outer  hook  is  second  in 
£dze.  Next  the  outer  side  of  .the  middle  tooth  is  a  cutting  edge  of  six 
or  seven  minute  teeth. 

Prothorax  conic,  with  the  dorsal  scutum  rectangular.  Legs  with 
faint  band  on  distal  end  of  femur. 

Abdomen  cylindric.  Lateral  keels  of  s^mente  5-9  terminating 
caudad  in  a  sharp  point.  (See  fig.  172.)  Abdomen  with  lateral  white 
stripe  above  each  lateral  carina  and  a  middorsal  white  stripe.  The 
dorsum  of  each  abdominal  segment  with  four  black  spots  on  its  distal 
margin,  one  above  posterior  end  of  each  lateral  keel,  and  one  on  either 
side  of  the  middorsal  white  spot.  GiUs  (see  fig.  168)  oblong-lanceo- 
late, with  two  dark  spots  on  each  edge. 

4.  LBSTBS  DISJT7NCTU8  Seljri. 

I  find  several  specimens  of  this  from  a  slough  near  Toppemsh. 

5.  LBSTBS  UlfCATUSXlfby. 

Common  about  the  various  ponds.  The  specimens  are  not  so 
brilliant  as  those  from  Bend,  Qr^n. 

6.  LBSTBS  Ulf  OUICULATUS  Bagcn. 

Found  occasionally  about  alkaline  ponds. 

7.  ABOU  BBOCA  KMUMdy. 

Common  along  the  streams  from  the  last  week  in  June  until 
September.    It  is  most  abundant  on  Satus  Creek  south  of  Alfalfa. 


Digitized  by  VjOOQIC 


(The  Stanford  collection  contains  a  specimen  from  Prescott,  Wash- 
ington.)* 

8.  AROIA  VIVIDA  Hagtti. 

I  have  taken  this  only  on  Satus  Creek.  A  few  specimens  were 
taken  south  of  Alfalfa,  but  it  was  much  more  abundant  on  Logic 
Creek,  an  upper  tributary  of  Satus.  It  was  emerging  June  15.  Old 
specimens  were  taken  August  24. 

9.  BNAIXAOMA  CALVBRTI  MofM. 

Common  about  alkaline  ponds  froni  May  to  July,  when  it  is  dis- 
placed by  caruncdahmi. 

10.  SNAIXAOMA  CARUNCULATUM  Mone. 

This  species  appears  about  the  alkaline  ponds  in  June  and  by 
August  is  the  most  abundant  species. 

11.  BNAIXAOMA  CLATTSUM  MofM. 

I  took  2  males  on  Nigger  Pond  July  21,  1912. 

12.  BNAIXAOMA  CYATmOBRUM  (Charpentler). 

This  species  is  common  on  the  river  and  running  creeks  from  May 
to  September.    It  is  most  abundant  in  June. 

13.  AMPmAGRIOK  SAUCIUM  (Buimeister). 

Nowhere  abundant,  but  occasional  about  the  various  ponds. 

14.  ISCHNUItA  CBRVULA  Selyi. 

Found  about  fdl  the  ponds.  It  reaches  its  greatest  abundance  in 
June,  but  is  the  earliest  spring  species  and  lasts  till  frost. 

15.  iscmnntA  pbrparva  sein. 

Found  throughout  the  season,  perhaps  more  abundant  about  the 
fresher  ponds. 

16.  OPmOOOMPHUS  OCCIDBNTIS  Hagtn. 

I  have  a  male  and  a  female  taken  on  Satus  Creek  south  of  Alfalfa. 
The  female  was  caught  resting  on  a  willow  in  copulation  with  a  male 
aeveras,  which  was  abundant  here.  The  identity  of  this  and  the 
next  species  I  shall  discuss  in  a  forthcoming  paper  based  on  material 
collected  by  me  in  California. 

17.  OPmOOOMPUUS  SBVBRUS  Hagtn. 

Abundant  on  Satus  Creek  south  of  Alfalfa.  Here  the  emergence 
commenced  the  second  week  in  June  and  lasted  until  the  first  week 
in  July.  It  occurred  from  9  o'clock  in  the  morning  imtil  4  o'clock  in 
the  afternoon,  the  nymph  seldom  crawling  more  than  6  inches  from 
the  water.  Oviposition  was  most  conmion  on  about  August  1  and 
the  last  specimens  were  seen  August  24.  Oviposition  occurred 
almost  altogether  on  the  riffles,  but  emergence  was  almost  altogether 
along  the  deeper  mud-bottomed  pools.  In  copulation  the  male 
sought  the  female  while  she  rested  on  a  stone.  Copulation  occurred 
immediately  after  the  male  grasped  the  female,  and  after  a  short 

1 1  found  this  species  abondant  in  Calllbrnia  <m  the  Sacramento  Biver  atCoh28a,oD  the  Feather  River  at 
OroTille,andontheChicoRiYeratChioo.  The  species  was  emerging  June  10  at  Colasa  and  was  ovipQBitin^ 
oo  the  ChiooBhrer  Jnne  17. 
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ffight  to  a  near-by  bush  the  couple  would  rest  in  copulation  for  many 
minutes.  The  male  did  not  accompany  the  female  during  oviposi- 
tion.  The  latter  would  rest  on  a  stone  in  a  riffle  and  every  few  sec- 
onds make  a  short  flight,  striking  the  tip  of  her  abdomen  on  the  sur- 
face of  the  water  just  once,  when  she  would  rest  for  a  few  seconds  on 
a  stone  and  repeat  the  process.  These  short  flights  were  repeated 
five  or  six  times  in  succession.  By  August  1  many  individuals 
showed  age  in  the  frayed  wings,  the  oUve  coloration,  and  in  their 
difficulty  in  standing.  Frequently  when  one  would  attempt  to  aHght 
on  a  stone  it  would  fall  over  on  its  side  or  tumble  on  its  head.  During 
the  first  part  of  their  season  they  were  most  abundant  on  the  gravel 
bars,  but  during  the  oviposition  period  they  were  most  abundant 
about  the  riffles. 

Figures  190  and  101  show  dorsal  and  lateral  views  of  the  nymph 
of  severus.  Figures  192, 193,  and  194  show  details  of  the  nymph  of 
severus  and  figures  195,  196,  and  197  details  of  that  of  ocddentis. 

18.  OOMPmXS,  SP. 

I  have  several  inmoiature  nymphs  of  Gomphus  which  I  found  in 
the  Sunnyside  Canal  in  1912. 

On  November  1  of  each  year  the  headgates  of  the  Sunnyside  Canal 
are  closed  and  remain  closed  until  April  1  the  following  spring.  On 
November  14, 1912,  in  the  mud  puddles  in  the  bottom  of  the  canal  36 
miles  below  the  headgates,  I  gathered  10  inmoiature  gomphine  larvae. 
Four  of  these  were  undoubtedly  OpMogomphus  severus,  while  the  other 
6  are  undescribed  nymphs  belonging  in  the  Stylurus  subgenus  of 
Oomphus.  In  going  over  the  literature  of  gomphine  nymphs  I  find 
that  an  attempt  to  assign  these  a  specific  identity  woiUd  be  largely 
a  matter  of  shuffling  the  suppositions  of  the  various  students  of 
Oomphus.  I  think  that  on  two  different  occasions  I  have  seen 
imago  GomphtLs  on  the  Yakima  River;  if  so,  it  is  a  species  difficult  to 
approach. 

The  six  nymphs  vary  from  7.6  to  15  mm.  in  length.  The  abdo- 
men of  the  longest  specimen  is  10  mm.  long  and  4  broad.  Segment 
9  about  one  and  one-half  times  as  long  as  8.  A  longitudinal 
dorsal  groove  with  a  depressed  triangular  spine  on  middle  of  apical 
edge  of  s^ment  9.  Segments  6-9  with  lateral  spines.  Spines  on 
segment  9  one-half  as  long  as  the  cylindric  s^ment  10.  Labiimi  one 
and  one-fourth  times  as  long  as  broad.  Anterior  edge  of  mentum 
almost  a  straight  Ime,  bearing  16-18  short,  yellow,  bristle-like  scales. 
Lateral  lobes  with  large  hook  curving  in  sharply  at  almost  a  right 
angle  and  bearing  along  its  concave  inner  side  3  to  4  blunt  teeth. 
Outer  movable  hook  well  developed.  Antennae  with  third  segment 
one  and  one-half  times  as  long  as  first  two  and  with  fourth  s^ent  a 
short  truncated  cone  curving  upward  so  that  the  circular  end 
surface  is  horizontal. 
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Figure  198  gives  the  dorsal  view  of  the  lai^est  of  these  Oomphus 
nymphs  and  figures  199,  200,  and  201  show  details  of  structure  of 
the  same  specimen. 

19.  ANAX  JUinnS  (Dnuy). 

Ni^er  Pond  is  the  only  place  at  which  I  saw  this  species.  Here 
it  emei^ed  during  July  in  great  numbers,  judging  from  the  numerous 
exuviae  clinguig  to  the  outer  cattails,  but  during  the  many  days  spent 
in  collecting  on  the  pond  I  saw  only  an  occasional  Anax.  I  beUeve 
that  the  yellow-headed  blackbirds  (XantTioeephalus  xanthocepJialua) 
which  nested  in  the  cattails  ate  most  of  the  tenerals,  as  a  single  Ano/x 
reared  by  me  emei^ed  early  in  the  morning  when  the  blackbirds 
woidd  be  after  snch  conspicuous  morsels.  I  examined  several  black- 
bird stomachs  with  the  foIlo¥mig  results: 

OONTBMTB  OT  BTOMA0K8  OP  BBYBN  BLACKBIRDS. 

(1)  Stomach  of  male  yellowhead:  13  teneral  damselflies,  2  grains  of 
wheat,  and  a  mass  of  chitinous  teneral  remains. 

(2)  Stomach  of  male  yellowhead:  8  wheat  grains  and  a  mass  of 
teneral  remains. 

(3)  Stomach  of  male  yellowhead:  8  rye  grains,  100  grass  seeds 
(Panicum'i),  2  teneral  Zygoptera,  1  wasp,  and  a  mass  of  teneral 
remains. 

(4)  Stomach  of  female  yellowhead:  2  beetles  and  a  mass  of  teneral 
remains. 

(5)  Stomach  of  male  red-winged  blackbird:  1  beetle,  4  teneral 
damselfiies,  and  a  mass  of  teneral  remains. 

(6)  Stomach  of  male  redwing:  A  mass  of  wheat  sldns  and  1  beetle, 
but  no  teneral  remains. 

(7)  Stomach  of  female  redwing:  1  beetle,  6  wasps,  4  caterpillars, 
but  no  teneral  damselflies.  This  bird  carried  in  its  bill  1  moth,  1  fly, 
and  2  green  caterpillars 

Anax  differs  in  time  of  emei^ence  from  the  two  species  of  Aeshna 
{californica  and  muUicdor)  which  swarm  about  this  pond.  The 
AeshMia  emerge  between  8  and  12  o'clock  in  the  evening,  consequently 
by  daylight  their  wings  are  hardened  and  they  are  safe  from  black- 
birds. So  far  as  nimibers  of  exuviae  are  concerned,  Atuix  emerges  in  as 
great  abimdance  as  either  AesTma,  but  the  adults  of  Aiiax  are  rare 
whereas  adults  of  the  species  of  Aeshna  are  abundant. 

aoi  AB8HNA  CALIFOIUnCA  Calv«it. 

This  species  appears  some  years  as  early  as  April  1 .  It  is  in  its  season 
during  May  and  Jime  and  is'  seldom  found  during  July  or  later.  It 
swarms  about  those  alkaline  ponds  in  which  there  are  few  fish,  but  I 
have  also  taken  it  on  the  cold  torrents  (Logie  and  Dry  Creeks)  on  the 
Yaldma  Reservation. 
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21.  ASSHNA  MULTICOLOR  Hagen. 

This  species  is  abundant  about  the  alkaline  ponds  from  June  till 
August,  with  the  height  of  the  season  during  July.  Both  it  and 
calif ornica  are  wide  fliers,  being  found  at  times  several  miles  from  the 
nearest  water. 

22.  ABSHNA  UMBROSA  OCCroBNTAUS  Walker. 

This  species  occurs  with  pcUmata  on  the  streams  of  the  valley, 
having  about  the  same  season  and  habits.  It  may  emerge  a  week  or 
two  later,  as  I  have  tenerals  from  Satus  Creek  taken  on  August  17, 
when  pdlmcUa  was  in  fresh  full  colors.  The  teneral  specimens  of 
imibrosa  are  a  rich  deep  chocolate  including  the  upper  half  of  the  eyes, 
which  shade  into  gray  below.  The  tenerals  hang  on  foliage  frequently. 
The  females  of  the  species  oviposit  in  the  brush  and  bushes  which  Ue 
partially  submeiged  in  the  edges  of  the  quiet  side  pools.  The  exuviae 
are  found  on  the  brush  and  tree  roots  about  the  deeper  pools. 

23.  ASSHNA  PALMATA  Hagen. 

Occurs  on  streams  from  August  imtil  frost.  Perhaps  a  week  earlier 
than  umbroaa  ocddentalis  in  emerging.  As  in  eastern  Oregon,  it  is 
about  one-third  as  abimdant  as  umhrosa  ocdderUalis  and  has  appa- 
rently identical  habits. 

24.  MACROMIA  MAGITIFICA  McLecfalan. 

This  species  occurs  on  Satus  Creek,  south  of  Alfalfa.  It  occurs 
during  July  and  August. 

25.  CORDULIA  SHURTLBFFI  Scudder. 

I  took  one  female  on  Satus  Creek,  south  of  Alfalfa. 

26.  80MAT0CHL0RA  SBMICIRCULARIS  (Selya). 

I  have  not  taken  this  in  the  territory  described  at  the  beginning 
of  this  list,  but  found  it  common  at  Bimiping  Lake,  one  of  the  head 
waters  of  the  Yakima  River.* 

27.  UBELLULA  FORBNSIS  Hagen. 

This  is  the  most  abimdant  LiheUvla  about  the  ponds  of  the  Yakima 
Valley.    It  occurs  from  Jime  to  August. 

28.  UBSZXULA  QUABRIMACULATA  Linnaena. 

The  only  place  I  have  found  this  species  is  in  a  small  pond  east  of 
Emerald  station,  not  more  than  two  dozen  having  been  seen. 

29.  UBSZXULA  PULCHBLLA  Dniiy. 

This  species  was  foxmd  occasionally  about  the  sloughs  in  Parker 
Bottom  near  Donald. 

30.  PLATHBMIS  LTDIA  (Dxuiy). 

This  was  foxmd  occasionally  about  all. the  ponds  from  June  to 
August. 

31.  BRTTHBUS  SHIFLICICGLLIS  (Say). 

This  was  found  about  all  ponds  from  June  to  August. 

I  Kennedy,  Claranoe  Hamfltan.   Notes  on  the  Odonata,  or  Dragooflies,  of  Bumping  Lake ,  Washington. 
Pioo.  U.  8.  Nat  Mob.,  toL  46^  Na  a017,  pp.  in-126»  September  30, 1918. 
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22.  S7MFBTRUM  CORRUPTUM  (Hafen). 

This  species  was  the  first  Sympetrum  on  the  wing,  appearing  the 
first  week  in  June  and  lasting  till  frost.  It  was  never  abundant, 
seldom  more  than  a  half  dozen  specimens  being  seen  on  any  single 
day,  but  it  is  met  with  on  all  ponds  and  streams. 

33.  SnCPBTRXJM  COSTIVERXJM  (Hig«n). 

This  is  the  most  abundant  Sympetrum  about  the  alkaline  ponds.  I 
have  seen  thousands  of  this  species  on  a  telephone  wire  for  a  stretch 
of  a  mile  and  aU  facing  the  same  way. 

34.  STMPBTRUM  OBTRUSUM  (Hig«n). 

I  have  only  two  male  specimens  of  the  white-faced  form  of  this 
species.    These  were  taken  on  Satus  Creek. 

35.  STMPBTRUM  OBTRUSUM  (Hagen)  far.  DBCISUM  (Hag«n). 

This  is  abundant  about  the  ponds,  but  more  abundant  in  the  upper 
valley  than  about  Sunnyside. 

36.  STMPBTRUM  PAIXIPB8  (Bagen). 

This  beautiful  species  is  never  abundant  anywhere,  but  it  is  found 
sparingly  about  the  alkaline  ponds  as  well  as  along  Satus  Creek. 

37.  STMPBTRUM  MADmUM  (Hafen). 

This  species  is  pecuhar  in  that  the  males  and  females  are  seldom 
found  associated.  The  females  only  were  foimd  on  Satus  Creek  south 
of  Alfalfa  Station.  On  Logic  Creek,  an  upper  tributary  of  Satus, 
both  males  and  females  were  found  as  tenerals  on  June  15. 

38.  STMPBTRUM  SBBacmCTUM  (Say). 

Common  in  the  valley  everywhere. 

39.  STMPBTRUM  VICINUM  (Bagen). 

Foimd  only  on  Satus  Creek  south  of  Alfalfa.  Here  it  emerged 
during  August. 

40.  LBUCORRmmA  HVTACTA  (Bagen). 

One  specimen  was  taken  on  a  pond  south  of  Sunnyside. 
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REPORT    ON    SOME    CARBONIC    ACID    TESTS    ON  ^THE 
WEATHERING  OP  MARBLES  AND  LIMESTONES. 


By  Geoboe  p.  Mebbill, 

Head  Curator j  Department  of  Geology,  United  States  National  Museum, 


The  tests  registered  below  were  made  with  a  view  of  determining 
not  merely  the  relative  solubility  of  certain  calcareous  rocks  used  for 
building  and  ornamental  work,  but  as  well,  the  manner  in  which  the 
solvent  acted.  The  ultimate  aim  of  the  experiments,  as  is  obvious, 
was  to  ascertain  how  the  stones  would  wilistand  the  effects  of  an 
atmosphere  and  its  rainfall  made  acid  through  absorbed  carbonic 
acid.  To  make  the  results  appreciable  within  a  reasonable  time,  it 
was  of  course  necessary  to  exaggerate  the  conditions.  The  process 
was  as  follows:  Two  samples  of  each  stone  selected  were  cut  into  the 
form  of  cubes  approximately  an  inch  in  diameter,  though  without 
any  attempt  at  exact  correspondence  in  weight.  How  close  the 
approximation  is  shown  in  the  accompanying  table  of  results. 

The  surfaces  of  each  cube  were  rubbed  with  flour  of  emery  on  a  glass 
plate  as  smooth  as  the  nature  of  the  material  permitted,  but  no 
attempt  was  made  to  polish.  They  were  then  thoroughly  washed 
and  dried  at  100®  C.  The  cubes  were  then  suspended  by  threads,  in 
each  case  passed  but  once  aroimd  the  cube,  in  a  large  jar  of  water 
kept  acid  by  a  stream  of  carbonic  acid  from  a  charged  cylinder.  The 
water  was  changed  once  each  week.  No  attempt  was  made  to  have 
the  stream  of  bubbles  constant  and  continuous,  but  the  direction 
was  changed  occasionally  to  make  certain  that  all  were  subjected  to 
like  conditions.  Twice  during  the  trial  the  cubes  were  withdrawn 
and  while  still  suspended  dried  out  by  artificial  heat  and  again 
immersed.  At  the  end  of  3  months  they  were  all  withdrawn,  dried 
at  a  temperatiu'e  of  100  d^rees,  and  brushed  off  with  a  soft  fitch  brush 
to  remove  any  loosened  granules  or  dust.  The  appearance  of  each 
cube  was  carefully  noted  as  to  color  changes  as  well  as  to  the  manner 
in  which  the  solvent  acted.  The  tables  below  give  the  weight  of  the 
cubes  before  and  after  and  the  loss  of  material  both  in  weight  and 
in  percentage  amounts.  The  first  table  gives  the  results  of  some  pre- 
liminary tests  which  were  not  carried  to  completion,  owing  to  imper- 
fection of  apparatus.  They  are,  however,  included  here,  since  so 
far  as  they  go  they  are  confirmatory  of  those  in  the  second.  The 
results  in  both  cases  agree  surprisingly  well.  It  will  be  noted  that 
while  the  amount  of  material  lost  in  the  first  series  is  less  than  in  the 
second,  owing  to  the  shorter  period  of  trial,  the  two  are  always  in 
accord.    The  amoimt  of  material  lost  by  solution  is  not,  however, 
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the  sole  item  of  importance;  nor  indeed  the  item  of  most  importance. 
It  will  be  noted  that  in  some  instances  a  stone  losing  a  certain  amoimt 
still  retains  a  nearly  smooth  surface  and  sharp  arrises.  Others  become 
roughened;  granules  loosened  to  the  point  of  falling  away,  and  the 
arrises  as  a  consequence  left  ragged.  In  some  of  the  stones  there  is 
a  tendency  for  the  smaller  interstitial  crystals  to  disappear,  leaving 
the  larger  standing  in  relief.  The  Tennessee  samples  tested  are  of 
the  gray  and  pink  spotted  varieties.  In  these  the  tinted  calcite, 
which,  judged  from  the  forms,  represents  fragmental  fossil  material, 
is  more  refractory  than  the  colorless  and  is  left  in  slight  relief.  In 
the  case  of  the  oolitic  limestones  the  oolites  are  eaten  out,  leaving 
the  crystalline  or  interstitial  material  and  the  fossil  fragments  in 
relief,  the  outline  of  the  oolite  being  sometimes  preserved  by  the 
insoluble  impurities.  The  considerable  amoimt  of  insoluble  material 
set  free  from  these  oolitic  cubes  during  the  trial  settling  to  the  bot- 
tom of  the  jar  as  mud  or  remaining  to  be  brushed  off  the  surface 
when  the  cube  was  dried  seems  to  have  come  wholly  from  the  oolites, 
and  not  from  the  interstices.  It  will  be  noted,  as  might  have  been 
expected,  that  the  dolomitic  marbles  were  not  appreciably  affected 
and  that  the  oolitic  stones  lost  during  the  trial  an  amount  two  and 
three  times  as  great  as  that  of  any  other  of  the  stones  tested.  In 
but  one  instance  was  there  any  marked  change  in  color  in  any  of 

the  samples. 

TABLE  I. 

PRELIMINARY  TRIAL  EZTENDINO  OVER  PERIOD  OF  70  DATS. 


Kind  and  loeallty. 


White  crystalline  limestone: 
Marble,  Tule,Co]onido. 

White  orvstailine  limestone: 
Marble,  FtokensCmmty,  Qeor- 


„lte    oryBtalllne    limestone: 
Marble,  west  Qrove,  Penn- 


sylvania. 

Pink 
Marble, 


limestone: 
oxville,  Tennessee. 

Gray     crystalline     limestone: 
Marble,  Conoord,  Tennessee. 

White    erystalline    limestone: 

Marble,  Kutland,  Vermont 
Blue      crystalline     limestone: 

Marble,  Kutland,  Vermont. 
White    crystalline    limestone: 

Marble,  Carrara,  Italy. 
White     crystalline     dolomite: 

Marble,  Cockevsvil]e,Maryland 
White     crystalline     dolomite: 

Marble,  Tuckahoe,  New  York. 

OoUtio  limeBtone,  ^edlord,  Indl- 


Oolitio     limestone:      Bowling 
Oreen,  Kentucky. 


Weight 
before 
trial  in 
grams. 


45.053 
44.313 

43.3985 
43.747 

46.3455 
44.7015 

6a4486 
4&478 

45.1075 


4a  6655 

41.1345 

44.444 

41.0555 

38.6165 

40.5885 

88.80 

36.507 

43.0656 

4L405 

/43.6786 
\  41. 1475 


/  41. 1655 
\87. 


8855 


Weight 

after 

trial  in 

grams. 


44.7075 
43.8815 

4L085 
42.3565 

46.2345 
44.586 

40.004 
47.9725 

44.4765 


4a  1185 

4a  433 

43.8355 

4a  589 

38.114 

4a  0936 

38.7755 

36.4855 

43.0415 

4L3705 

43.3435 
39.8795 


40.504 
37.1725 


Loss  of 
weight 
in  grams. 


a3455 
a4336 

a  4585 
a3905 

a  1110 
a  1156 

a5445 
a5055 

a  6310 


a  547 
a6935 
a6065 
a  4665 
a5025 
a406 
a  029 
a  0215 
a  0240 
a0355 

1.335 
1.268 


a  6115 

a668 


aoo77 

.0097 

.011 
.000 

.0034 
.0036 

.0106 
.0104 

.013 


.013 

.016 

.015 

.011 

.013 

.013 

.00063 

.00058 

.00056 

.0006 

.0304 
.0308 


.014 
.017 


Remarks. 


hlte  portioiDS  sUghtlv 
itched,  leaving  the  pink 
itanding  in  relief. 


\Slightly  roughened;  no 
/    granulation. 

pflect  scarcely  appreciable. 

(White  portions  slightly 
I  etched,  leaving  the  pink 
[standing  in  rdief. 

etched,  _ 
.     standing  ».  .«.^. 
\SurfiEu»s  appreciably  roo^ 
I    ened. 

iSurfiioes  appreciably  roosli- 

ened;  no  granulaaon. 

Surfaces  appreciably  romdi- 

l;  like  whitB  Rutland. 

Not  appreciably  acted  upoo. 

Not  appreciably  acted  iqKm. 

Distfaictly  roughened  and 
pitted,  the  fossU  fragments 
left  standing  in  reusf. 

Distinctly  roughened  and 
pitted,  the  ooUles  being 
eaten  out,  leaving  sur- 
face covered  bv  droular 
and  oval  pits  often  with  a 
slight  residual  eminence  In 
center. 
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TABLE  II. 

SECOND  TRIAL  BXTBNDING  OVER  PERIOD  OP  THREE  MONTHS. 


Kind  of  stone  and  locality. 


Original 
wei^tin 


Final 

weight  in 

grams. 


LOSBOf 

weight  in 
grams. 


/iVlofls 
mweight 


Remarks. 


White      orystalline  limestone: 
Marble,  Yule  Creek.  Colorado. 

White    CTTstalline    limestone: 
Marble,  Pickens  County,  Qeor- 


crystalline    limestone: 

Marble,     Cherokee     County, 

Georgia. 
White    crystalline    limestone: 

Marble,  w  est  Grove,  Pennsyl- 

yania. 
White    crystalline    limestone: 

Marble,  Proctor,  Vermont. 
White    crystalline     limestone: 

Marble,  Proctor,  Vermont. 
White    crystalline    limestone: 

Marble,  Pittsfleld,  Vermont. 


White    crystalline    limestone: 
Marble,  Carrara,  Italy. 


Gray     crystalline 
Marble,  Knoxrille,  T( 

Gray  crystalline  limestone: 
Marble,  KnoxylUe,  Tennessee. 

Gray  crystalline  limestone: 
Marble,  Knoxville,  Tennessee. 

Pink  crystalline  limestone: 
Marble,  Concord,  Tennessee. 

White  crystalline  dolomite: 
Marble,  Cockeysvllle,  Mary- 
land. 

White  crrstalline  dok>mite: 
Marble,  Berkshire,  Massachu- 

setts. 

White  crystalline  dolomite: 
Marble,  Lee,  Massachusetts. 


crysl 
ie,Tuc 


51.661 
48.1M 


Marble,  f  cckahoe.  New  York. 


OoUtic  limestone,  Bedford,  Indi- 


Oolitic  limestone.  Bowling  Green, 
Indiana. 

Oolitic  limestone,  Salem,  Indiana 


43.6085 
42.482 


40.796 

45.1725 

44.009 

44.3005 

45.7165 

45.5565 

42.7345 

42.9635 

40.724 
38.4355 

45.529 
45.062 

43.669 
44.493 
43.442 
44.792 
46.438 
47.063 


36.0945 
88.3245 


/  38. 4375 
88.0845 
37.2795 

\  37.45 


50.6465 
47.2406 


43.315 
42.940 

42.7835 

43.683 

47.615 
47.708 

43.62 

43.3125 

43.9295 

44.001 

41.706 

42.9715 


42.698 
41.4885 


45.8705 

44.2975 

43.220 

43.4545 

44.52 

44.600 

41.808 

42.1675 

4a  687 
88.3905 

44v8385 

44.378 

43.625 

44.4415 

43.4025 

44.7405 

40.3815 

47.0105 


84.498 
86.4485 


37.1775 
87.44 
35.39 
8&fl91 


a9045 
a  9476 


ano 

a  7215 
a666 

a  717 

a2235 
a2015 

a  8745 

0.796 

1.0445 

1.171 

a  831 

a9965 


0.9106 
0.9785 


0.9245 

0.875 

a843 

a856 

1.1965 

a  9475 

0.9265 

a796 

a087 
0.036 

0.6906 
0.674 

a034 

a0625 

a0395 

a0455 

a  0575 

0.0425 


1.6015 
1.876 


1.26 
1.2445 
1.8895 
1.860 


a  017 
.019 


.0165 
.017 

.015 
.016 

.0047 
.0042 

.019 
.018 
.028 
.026 
.019 
.082 


.021 
.028 


.019 

.019 

.019 

.019 

.026 

.021 

.021 

.0185 

.00091 

.00093 


.015 
.015 

.00077 

.0011 

.00091 

.0010 

.0012 

.0009 


.044 


.083 
•032 
.0606 
.050 


A  very  sUg^t  ronghmlng  of 
the  surface,  but  no  granu- 
lation and  but  sUghtiy  at- 
tacked on  the  edges  or 
arrises. 

Surftaoes  very  dightly  rough- 
ened, but  no  granulation. 

Surftaoes  very  sUghtly  rou^- 
ened,  a  slight  yellowing. 

Surfaces  rong^bened,  but  no 
granulation. 

SurflBMses  distinct^  roughened 
and  granulated,  snuul  par- 
ticles loosened  and  iuling 
away  when  handled  or 
brushed;  arrises  rough- 
ened. 

Sur fiioes  distinctly  roughened 
and  granulated,  small  par- 
ticles loosened  and  break- 
ing away  when  handled  or 
brushed:  arrises  strongly 
atta<W. 

Surteoes  roughened  bv  the 
corrosion  of  the  ooiorless 

Snules  leaving  the  pink 
ted  standing  in  relief. 
No  granulation  or  mechan- 
ical looeening  of  particles. 

JNo  perceptible  change. 

Surfaces  disthictiv  roughened 
by  corrosion  aJons  planes 
of  cleavage  and  color 
changed  to  a  decided  buff. 

}No  perceptible  change. 

No  perceptible  change. 

Surfaces  much  rou^^iened 
and  pitted  owing  to  solu- 
tion of  the  oolites  leavinc 
the  fossfl  fragments  and 
crystalline  material  of  the 
interstioes  in  relief;  arrises 

.   strongly  attacked. 

The  same,  only  that  the  stone 
is  more  distinctly  oolitic 
and  the  surface  becomes 
covered  with  circular  and 
oval  pits. 
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A  COLLECTION  OF  AMPHIBL^S  AND  REPTILES  FROM 
GOGEBIC  COUNTY,  MICHIGAN. 


By  Abthub  T.  Evans, 
Of  ike  UmvenUff  of  Colorado,  Boulder. 


Records  from  Gogebic  County  are  included  in  but  few  of  the  reports 
on  the  herpetology  of  northern  Michigan  and  in  all  these  reports 
refer  to  a  single  species,  TJiamnopTm  sirtdlis  (Linnaeus).*  Gogebic 
County  is  situated  at  the  extreme  western  end  of  the  Upper  Peninsula 
of  Michigan.  The  county  Ues  approximately  between  the  forty-first 
and  forty-second  degrees  north  latitude  and  between  the  eighty- 
eighth  and  ninetieth  degrees  west  longitude.  The  topography  of 
the  coimty  is  more  or  less  broken,  there  being  many  rocky  hills. 
Much  of  the  higher  ground  is  covered  by  heavy  hardwood  forests 
some  of  which,  however,  have  been  cut  over.  In  contrast  to  these 
habitats  there  are  many  dense  arbor-vitsB  swamps  and  occasionally 
small  tracts  of  cleared  farm  land.  In  many  places  forest  fires  have 
laid  waste  large  areas.  Rivers,  lakes,  and  large  ponds  are  numerous. 
The  climatic  conditions  of  the  county  undoubtedly  have  a  very  decided 
effect  upon  the  fauna.  The  winters  are  long  and  severe,  usually  lasting 
from  October  until  May,  during  which  time  from  one  to  several  feet  of 
snow  fall  and  the  temperature  often  reaches  forty  degrees  below  zero 
Fahrenheit.  In  1013  the  first  snow  of  six  inches  fell  on  September  21 . 
In  the  spring  the  snow  does  not  disappear  usually  imtil  the  latter 
part  of  April,  and  during  the  spring  of  1914  about  three  inches  of 
snow  fell  on  May  12.  With  the  coming  of  warm  weather  lowlands 
for  some  distance  on  either  side  of  the  streams  are  overflowed.  This 
condition  continues  for  some  time  after  all  of  the  snow  has  disappeared 
from  the  woods.  Summer  weather  does  not  usually  begin  before  May. 
The  summers  are  usually  short  and  the  temperature  rarely  exceeds 
ninety  degrees  Fahrenheit.  The  evenings  are  cool  and  frost  may  be 
expected  any  time  after  the  first  of  August. 

During  the  years  of  1913  and  1914  while  the  writer  was  a  resident 
of  the  county  an  effort  was  made  to  collect  representatives  of  all  of  the 
species  of  amphibians  and  reptiles  found  there.  The  species  taken 
are  listed  below.  The  collections  were  made  in  the  vicinity  of  Wake- 
field, which  is  centrally  located  in  the  county.  In  all  eleven  species 
were  taken,  ten  of  these  being  recorded  from  Gogebic  County  for  the 
first  time  and  one  being  an  addition  to  the  fauna  of  the  Northern 
Peninsula  of  Michigan. 

1  RuthTsn,  A.  O.,  HexpetolOKy  of  ICidOgan,  Hioh.  Qtol.  tnd  Biol.  Bury.,  1912;  and  Rathv«n,  A.  O. 
Bon.  (a,  U.  B.  NatlflOBl  Mmeun,  1908. 
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AMPHIBIA. 
CAUDATA. 

1.  FLBTHODON  BRTTHRONOTUS  (OfMO). 

The  red-backed  salamanders  were  found  to  be  common  in  decayed 
tree  trunks  in  the  woods.  Their  preference  seemed  to  be  for  pine 
logs,  although  they  were  foimd  in  the  decayed  trunks  of  other  trees  as 
well  as  imder  stones  and  rubbish.  One  individual  was  taken  with  a 
partly  regenerated  tail. 

12  specimens,  56-98  mm.,  September  26,  1913,  U.S.N.M.,  No. 
51943-51954. 

2.  AMBT8TOBIA  JBFrXRSOllIAinTM  (OfMo). 

Conmion  in  the  lowlands  near  small  streams,  imder  logs. 

6  specimens,  54-65  mm.,  September  26,  1913,  Nos.  51937-51942. 

SALIENTIA, 

S.  HYLA  PICK  BR  Iff  on  H6IbnMk.. 

Although  the  species  is  common  in  the  region,  judging  from  the 
numbers  of.  individuals  seen  and  the  calls  heard,  specimens  were 
dijficult  to  obtain.  Several  specimens  were  taken  in  swampy  places 
near  Simday  Lake. 

1  specimen,  17  nun.,  September  6,  1913,  No.  51923. 

2  specimens,  26  and  28  mm.,  May  9,  1914,  Nos.  51924-51925. 

4.  HTLA  VBRSICOLOR  LeConte. 

A  specimen  of  this  species  was  captured  on  Jime  6, 1914,  but  escaped 
before  it  could  be  preserved. 

5.  RANA  PIPIENS  Schreber. 

This  species  was  f  oimd  to  be  very  abundant  about  ditches  and  in 
swampy  places.  It  is  the  first  of  the  amphibians  to  appear  in  the 
spring,  specimens  being  taken  about  the  middle  of  April.  E^s  of 
this  species  were  found  on  April  19,  1914,  and  small  tadpoles  of 
this  species  were  seen  the  latter  part  of  the  month. 

4  specimens,  40-85  mm.,  September  6,  1913,  Nos.  51927-51930. 

6.  RANA  CLAMITANS  LttieiUe. 

This  species  was  rather  unconmion,  although  not  rare.  Several 
specimens  were  taken  from  an  old  open  well  in  a  swamp  in  the  fall, 
while  others  were  captured  in  the  spring. 

4  specimens,  40-55  mm.;  September  6,  1913,  Nos.  51933-51936. 
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7.  RANA  CAHTABRIOBNSIS  Bidrd. 

This  species  is  common  in  pools  adjoining  wooded  areas.  They 
were  also  seen  in  large  nmnbers  along  the  railroad  right  of  way  in 
the  springtime.  The  adults  of  this  species  are  easily  distinguished 
while  floating  at  full  length  upon  the  siniace  of  the  water. 

8.  RANA  CATXSBBIANA  Shsir. 

Specimens  of  the  bullfrog  were  taken  in  company  with  Rana 
damiians  from  an  old  open  well  in  a  swamp.  The  characteristic 
call  of  this  species  was  heard  during  the  spring  of  1913.  From  the 
few  specimens  taken  and  the  absence  of  previous  records  from  the 
Northern  Peninsula  the  bullfrog  is  probably  a  rare  species  in  Gogebic 
County. 

2  specimens,  70  and  100  mm.,  September  6, 1913,  Nos.  51931-51932. 

9.  BX7FO  AlCSRECANUS  Le  Conte. 

This  toad  is  conunon  in  Oogebic  County,  and  many  specimens 
were  seen  along  the  roads  and  in  gardens  from  April  to  October. 
1  specimen,  70  mm.,  September  2,  1913,  No.  51926. 

REPTILIA. 

SERPENTES. 

10.  THAMNOPHIS  SIRTALIS  CUmuMiu). 

This  garter  snake  is  very  conmion  in  semiaquatic  habitats,  and 
several  specimens  were  captiu*ed.  Individuals  of  this  species  were 
seen  in  the  spring  of  1914  as  early  as  May  20. 

3  specimens,  September,  1913,  Nos.  51918-51920. 

11.  STORBRIA  OCCIFITOBIACULATA  (Stonr). 

The  red-bellied  snake  was  found  a  common  species  in  Gogebic 
County.  Of  three  specimens  taken,  one  was  captured  imder  a  log 
and  the  others  were  taken  in  the  open  field. 

1  specimen,  270  mm.,  September  27,  1913,  No.  51922. 

1  specimen,  230  mm.,  May  9,  1914,  No.  51921. 

TESTUDINATA. 

12.  CHRTSBMTS  BBLUZ  (Onqr). 

Descriptions  were  given  the  writer  of  turtles  from  ponds  near 
Wakefield,  which  make  the  presence  of  painted  turtles  in  Gogebic 
County  certain.  Since  O.  hdlii  is  very  dosely  related  to  O.  dnerea 
(Bonnaterre),  a  species  conmion  in  the  Southern  Peninsula,  the 
species  found  in  Gogebic  County  was  not  determined.  It  is  listed 
here  as  O.  heUii  since  that  species  has  been  recorded  from  the  adjoin- 
ing county  on  the  north,  Ontonogan,  by  Ruthven.* 

1  Rnthven,  A.  Q.,  Hezpetology  of  Michigan,  Mich.  Geol.  and  BioL  Barv,,  p.  144, 1912. 
81022**— Proc.N.M.vol.4^-16 23 
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Eighteen  species  of  amphibians  and  twenty-six  of  reptiles  are 
recorded  from  the  entire  State  of  Michigan.^  Of  this  number  13  of 
the  amphibians  and  6  of  the  reptiles  have  been  found  in  the  North- 
em  Peninstila  of  Michigan,  and  one  species  of  amphibian,  Rana  caieabe^ 
iana,  is  added  to  the  fauna  of  the  Northern  Peninsula  by  the  present 
collection.  The  four  species  of  amphibians  found  in  the  Southern 
Peninsula  thus  far  not  reported  from  the  Northern  Peninsula  are 
Ambygtoma  tigrinum  Green,  Necturus  maculosTis  Rafinesque,  Amby- 
stoma  maculatum  (Shaw),  and  Acris  gryUus  LeConte.  The  reptiles 
are  represented  by  fewer  species  in  the  Northern  Peninsula  than  in 
the  Southern,  but  five  of  the  twenty-six  species  reported  from  the 
entire  State  having  been  recorded  from  the  Northern.  The  relation 
of  the  amphibian  and  reptile  fauna  of  Gogebic  County  to  that  of  the 
entire  Northern  Peninsula  may  be  seen  in  the  following  table. 

Species  of  amphibians  and  reptiles  known  from  the  Northern  Peninsula  of  Mu^nigan, 


Nectturus  maculosus  BAfinesque. 
AvnJbysUmja  jeffersonianvm  (Green).' 
Hemidactylium  scuiatian  (Schlegel). 
Plethodon  erythronotus  (Green).' 
Diemictylia  viridescens  BAfinesque. 
Bvfo  ameruxmus  LeOonte.' 
Hyla  pideringii  Holbrook.' 
Hyla  versicolor  LeConte.' 
Rana  pipiens  Schreber.' 
Rana  damitans  LatreiUe.' 


Rana  cantabrigensis  Baird.' 
Rana  oatesbeiana  Shaw.' 
Rana  septentrionalis  Baird. 
ChorophUus  nigriiwn  LeOonte. 
Storeria  oceipiUmiaadata  (Storer).' 
LiopeUis  vemcdis  (DeEay). 
Thamnophis  sirtalis  (Linnaeus).' 
Chelydra  serpentina  (Linnaeus). 
?  Chrysemys  hellii  (Gray) ' 


The  writer  wishes  to  thank  Dr.  Max  M.  Ellis  for  aid  in  the  prepa- 
ration of  the  account. 

1  Rathven,  A.  G.,  Heipetology  of  Michigan,  Mich.  QeolL.  and  Biol.  Suit.,  1012. 
>  Recorded  from  Gogebio  Coonty. 
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A  NEW  RESTORATION  OF  STEGOSAURUS. 


By  Charles  W.  Gilmobe, 

Assistant  Curator  of  Fossil  Reptiles^  United  States  National  Mitseum. 


In  a  recent  paper*  I  have  reproduced  ten  restorations  of  Stego- 
saurus  as  depicted  by  various  authorities  between  the  years  1891  and 
1912.  These  show  a  considerable  variety  of  interpretations,  and  are 
of  interest  as  exhibiting  the  diverse  opinions  held  regarding  its  prob- 
able appearance  in  the  flesh,  and  especially  as  to  the  arrangement  of 
the  dermal  armor,  which  forms  such  a  conspicuous  feature  of  the 
external  anatomy  of  this  ciuious  reptile.  Since  none  of  these  resto- 
rations portray  fully  the  ideas  set  forth  in  the  bulletin  cited  above,  I 
have  recently  prepared  a  small  model  of  Stegosaunis  one-twelfth 
linear  dimensions,  the  proportions  of  the  model  being  based  upon 
careful  measiu*ements  made  from  the  type-specimen  of  Stegosauras 
stenops  Marsh  now  in  the  United  States  National  Museiun.  In  this 
model  I  have  incorporated  all  of  the  evidence  relating  to  its  external 
appearance  accTunxilated  during  several  years'  study  of  a  large  series 
of  Stegosamian  remains,  and  I  beUeve  that  the  more  important  facts 
relating  to  the  proper  arrangement  of  the  dermal  armor  has  now  been 
quite  fully  established. 

Briefly,  these  facts  are:  That  the  dermal  plates  of  opposite  rows 
alternate,  not  paired;  that  the  lai^est  plate  of  the  series,  as  shown  by 
two  individuals  foimd  in  place,  is  above  the  base  of  the  tail,  not  over 
the  pelvis;  that  there  are  not  more  than  18 '  in  the  complete  series 
of  flat  plates;  that  the  dermal  spines  number  four,  based  upon  the 
evidence  of  association  in  six  individuals;  that  the  bases  of  the  plates 
of  opposite  rows  are  comparatively  dose  together  on  either  side  of 
the  median  line  of  the  back;  that  although  the  evidence  is  not  con- 
clusive, there  is  every  probability  that  the  so-called  gular  ossicles 
covered  the  top  and  sides  of  the  head  and  neck,  as  indicated  in  the 
model,  rather  than  the  throat,  as  represented  in  previous  restorations. 
In  fig.  1  is  shown  a  drawing  of  the  plates  in  alternating  position,  prob- 
ably made  under  the  supervision  of  Dr.  F.  A.  Lucas  at  the  time  he 

>  Ghflorles  W.  Gflnioroi  Balletin  89,  U.  8.  National  Museum,  DeoemlMr  31, 1914,  pp.  122-136,  pb.  82-36. 
*  In  Bulletin  89,  V.  8.  National  Museum,  it  was  stated  "there  are  not  more  than  22  and  perhaps  only 
90^"  bat  after  preparing  this  model  to  scale  I  am  now  oouTinced  that  my  first  estimate  was  too  large. 

Prooeeoinqs  U.  S.  National  Museum,  Vol.  4^No.  2110. 
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was  studying  the  Stegosaurs.  It  came  into  my  hands  for  the  first 
time  a  few  days  after  the  model  was  finished,  and  it  was  particularly 
gratifying  to  find  that  independent  work  shotild  bring  such  dose 
agreement  in  the  final  results.  It  also  explains  one  of  the  difficulties 
encountered  in  making  some  of  the  earlier  restorations  where  the 
body  is  obviously  too  long.  .  This  was  brought  about,  apparently,  by 
placing  the  largest  plate  of  the  series  above  the  pelvis,  which  neces- 
sitated lengthening  the  body  in  order  to  have  space  for  the  plates 
which  have  been  found  in  place  in  advance  of  it.  In  the  model  the 
presacral  region  is  relatively  shorter  than  has  been  represented  in 
earlier  restorations,  but  since  it  is  based  upon  careful  measurements 
made  from  the  entire  presacral  series,  it  will  be  seen  there  is  good 
reason  for  this  shortening,  and  it  is  therefore  in  perfect  accdrd  with 
the  evidence  for  the  present  position  of  the  dermal  armor.  The 
angulation  of  the  occipital  condyle  in  relation  to  the  longer  axis  of  the 
skull  in  Stegosaurus  is  such  as  to  cause  the  nose  of  the  skull  to  be 
depressed  if  the  articulated  condyle  is  to  be  in  line  with  the  cervical 
vertebrsa.  While  this  pose  allows  of  further  depression  and  also  of 
elevation  of  the  nose,  it  would  appear  to  be  the  more  characteristic 
position,  as  shown  in  the  model. 

At  this  time  the  character  of  the  skin  covering  of  Stegosaurus  is 
wholly  conjectural,  but  from  what  is  now  known  of  the  integumen- 
tary covering  of  some  members  of  the  Ceratopsian  and  Trachodont 
dinosaurs  it  is  not  unreasonable  to  expect  that  of  Stegosaurus  to  be 
scale-like,  with  numerous  bony  skin  osaides  scattered  over  the  sides 
of  the  body,  as  indicated  in  ^e  modd.  In  the  light  of  recent  dis- 
coveries, we  may  yet  hope  to  have  definite  knowledge  as  to  its  true 
nature. 

The  head  and  neck,  the  massive  fore  and  hind  limbs,  and  in  fact 
the  whole  appearance  of  the  animal  indicate  dow  locomotion  on  all 
four  feet.  The  exceedingly  small  and  feeble  teeth  would  appear  to 
indicate  that  Stegosaurus  must  have  fed  upon  the  most  succulent  of 
terrestrial  plants.  The  feet  are  large,  as  though  to  support  the 
creature's  weight  on  yidding  soil.  Their  structure  implies  that  they 
were  land-haunting,  doubtless  of  low,  swampy  regions  rather  than 
the  upland,  but  they  also  suggest  being  adaptations  from  a  group 
highly  specialized  for  locomotion  upon  land,  and  there  is  every  reason 
to  believe  that  Stegosaurus  was  descended  from  a  bipedal  ancestry. 
Increasing  bulk  and  development  of  the  armor  caused  them  to  lose 
celerity  of  movement,  and  they  became  duggish,  dow-moving  crea- 
tures, of  low  mentality,  only  sufficient,  perhaps,  to  direct  the  mere 
mechanical  fimctions  of  life. 

EXPLANATION  OF  PLATE  62. 

Model  of  Stegotaurus  stenops  Mareh  based  upon  the  type  skeleton,  Oat  No.  4934  U.  S. 
National  Museum.  Bight  side.  About  ^nat.  size.  Modeled  by  Charles  W.Gilmoze. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  49    PL.  52 


uJ 

o 


< 


o 

z 


& 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


A  COLORED  DRAWING  OF  THE  MEDEBA  MOSAIC  MAP  OF 
PALESTINE  IN  THE  UNITED  STATES  NATIONAL  MU- 
SEUM. 


By  I.  M.  Casanowioz, 

AmsUnU  Curator,  Division  of  Old  World  Archeology,  United  States  National  Museum, 


INTRODUCTION. 

A  colored  drawing  of  the  Medeba  mosaic  map  of  Palestine  was 
acquired  by  Mr.  S.  W.  Woodward,  of  Washington  City,  from  a  book 
dealer  in  Jerusalem,  while  on  a  tour  around  the  world  in  1899  in  the 
interest  of  Christian  missions,  and  by  him  presented  to  the  United 
States  National  Museum.  A  comparison  of  the  drawing  with  other 
reproductions  of  the  original,  which  have  been  prepared  by  compe- 
tent archeologists  and  Biblical  scholars,  shows  that,  with  the  excep- 
tion of  a  few  omissions  and  transpositions,  it  affords  a  fairly  adequate 
view  of  the  original.  It  has  therefore  been  deemed  worth  while  to 
describe  this  highly  interesting  and  important  monument  for  the 
readers  of  the  publications  of  the  United  States  National  Museum, 
the  more  so  as  a  comprehensive  and  detailed  discussion  of  the  subject 
has  hitherto  not  been  published  in  the  English  language. 

LITERATUBE  CONSULTED. 

C.  Raymond  Beazley,.  the  Madeba  Mosaic  Map  (The  Geographic 
Journal,  vol.  17,  1901,  London,  pp.  516-520).  Clermont-Ganneau, 
The  Madeba  Mosaic  (Palestine  Exploration  Fimd  Quarterly  Statement 
(quoted  PEFQS),  1897,  pp.  213-225;  1901,  pp.  235-246).  A.  Jacoby, 
Das  geographische  Mosaik  von  Madaba  (Leipzig,  1905).  Wilhelm 
Kubitschek,  Die  Mosaikkarte  Pal&stinas  (Mittheilungen  der  Kaiser- 
lich-Koniglichen  Geographischen  Gesellschaft  in  Wien,  vol.  43,  1900, 
Vienna,  pp.  335-380).  Adolf  Schulten,  Die  Mosaikkarte  von  Madaba 
und  ihr  Verh&ltniss  zu  den  altesten  Karten  imd  Beschreibimgen 
des  heiligen  Landes.  (Mit  drei  Kartenbildem  imd  einer  Figuren- 
tafel,  Berlin,  1900,  pp.  121,  Abhandl.  der  Koniglichen  Gesellschaft  der 
Wissenschaf  t  zu  Gottingen,  Philol.-Hist.  Klasse,  new  ser.,  vol.  4,  No.  2) . 
Eusebius  and  St.  Jerome, Onomasticon  Sacrum  (OS),  edition  of  Erich 
Elostermann  (Leipzig,  1904).  The  Onomasticon  of  Eusebius  (bishop 
of  Caesarea  in  Palestine,  died  340) — its  Greek  title  is:  On  the  names 
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of  places  in  the  Divine  Scriptures — is  a  kind  of  glossary  of  the  Bibhcal 
place  names,  explaining  and  identifying  them  with  contemporary 
designations,  noting  the  distances  between  the  larger  cities,  and  add- 
ing Biblical  and  historical  reminiscences.  It  was  translated  into 
Latin  by  St.  Jerome  (331-420).  The  edition  of  Elostermann  con- 
tains the  original  Greek  text  and  the  Latin  translation  on  opposite 
pages,  the  former  on  the  left,  the  latter  on  the  right  hand. 

THE  TOWN  OF  MEDEBA. 

Medeba  ^  was  originally  a  town  of  Moab  situated  almost  directly 
east  of  Bethlehem,  about  five  miles  south  by  west  from  Hebron,  at  an 
elevation  of  2,040  feet  above  the  sea  level.  It  is  frequently  men- 
tioned in  the  Old  Testament  and  played  a  considerable  part  in  the 
frontier  conflicts  of  the  IsraeUtes,  being  often  taken  and  retaken. 
From  the  Moabites  it  was  wrested  by  the  Amorites  (Numbers  lod, 
30).  After  the  conquest  of  Canaan  it  was  allotted  to  the  tribe  of 
Reuben  (Joshua  xiii,  9,  16).  In  David's  time  it  was  an  Ammonite 
point  of  defence  (I  Chronicles  xix,  7).  In  the  9th  century  B.  C.  it 
was  seized  by  Omri,  King  of  Israel,  and  recaptiu-ed  by  the  Moabites.' 
During  the  Maccabean  period  it  was  the  seat  of  a  robber  clan  who 
murdered  John,  the  brother  of  Jonathan,  the  Jewish  prince  (I  Mac- 
cabees ix,  35-37).  It  was  taken  by  John  Hyrcan  (135-105  B.  C.) 
and  had  to  be  retaken  by  Alexander  Jannaeus  (104-79  B.  C,  Jose- 
phus.  Antiquities,  XIII,  1,  2,  4;  XV,  4). 

Under  the  Romans  Medeba  was  incorporated  in  the  province  of 
Arabia,  which  was  established  by  Trajan  (98-117  A.  D.),  and  from 
the  reign  of  Elagabal  (218-222  A.  D.)  there  are  extant  coins  bearing 
the  name  of  Medeba.  During  the  Byzantine  period  Medeba  seems 
to  have  been  a  flourishing  Christian  center.  It  was  the  seat  of  a 
bishop  who  attended  the  council  of  Chalcedon  (451  A.  D.).  It  was 
probably  overwhelmed  and  destroyed  either  by  the  Persians  under 
Chosroes  11,  who  at  the  beginning  of  the  seventh  century  wrested 
the  entire  Christian  Syria  from  the  eastern  empire,  or  by  the  Arabs 
under  Omar,  who  in  636  completed  the  conquest  of  Syria  and  Pales- 
tine. Since  then  and  imtil  the  latter  part  of  the  eighteenth  century 
it  lay  in  desolation  and  ruins  and  forgotten.  In  1880  a  Christian 
colony,  mostly  of  Greeks,  from  Kerak  (the  Biblical  Kir  Moab,  Isaiah 
XV,  1),  and  also  some  Latin  (Roman  Catholic)  fathers  settled  there. 
In  erecting  the  necessary  buildings  for  the  new  occupation  many 
ancient  remains  have  been  brought  to  light.  These  include  a  large 
pool  with  solid  walls  (324  by  309  feet  and  from  10  to  13  feet  deep), 

ISO  in  the  EngUsfa  Bible,  in  Hebrew,  Modeva;  on  tiM  Moabite  stone  (0th  century,  B.C.),  Medbeb*;  Jose- 
phns,  Antiquities,  XIII,  0, 1,  Medaba;  Eusebius  (OS,  p.  128),  Medabaand  Medabba;  Ptolemy,  Qvognphy 
(2nd  century  A.  D.)  IV,  17, 6,  Medana;  the  modem  Arabic  name  is  Madeba. 

•Compare  Moabite  stone  (a  plaster  cast  fiicsimile  of  which  is  in  the  National  Museum),  line  8:  **  Omrl 
had  taken  possession  of  the  land  of  Medeba  and  (his  people)  occupied  it  during  his  days  and  half  the  dasra 
of  his  son,  forty  years,  but  (Hiemosh  restored  it  in  my  days'';  compare  also  Isaiah  XV.  2). 
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ruins  of  several  churches,  remains  of  a  colonnaded  street,  inscriptions, 
and  mosaic  pavements.  The  character  of  some  of  the  ruins  show 
that  part  of  the  town  had  pretensions  to  elegance.  The  most  inter- 
esting and  noteworthy  discovery,  both  from  an  archeological  and 
artistic  standpoint,  was  that  of  the  mosaic  map  of  Palestine  and  of 
part  of  Egypt. 

DISCOVERY  AND  CONDITION  OF  THE  MOSAIC  MAP. 

The  first  notice  of  the  map  came  through  a  monk  belonging  to  the 
Christian  colony  settled  at  Medeba,  the  find  having  been  imcovered 
in  cleaning  the  ground  for  a  new  church  on  the  lines  of  an  old  one. 
In  1882  this  monk  wrote  concerning  the  mosaic  to  Nicodemus  the 
Greek  Patriarch  of  Jerusalem,  who  simply  laid  the  letter  aside  without 
paying  any  attention  to  the  subject.  His  successor,  the  Patriarch 
Gerasimus,  found  the  letter  and  sent  a  master  mason  (with  the 
pretentious  title  of  architect)  to  examine  the  mosaic  with  directions 
to  include  it  ia  the  new  church  if  f  oimd  worth  while.  The ' '  architect " 
did  not  find  it  worth  while.  And  thus  in  the  building  of  the  new 
church  large  portions  of  the  mosaic  were  destroyed.  A  pillar  of  the 
new  church  was  driven  through  the  midst  of  the  mosaic  (seen  on 
the  plate  in  rectangular  blank  at  the  southern  extremity  of  the  Dead 
Sea).  Large  parts  were  covered  by  cement  for  the  flooring  of  the 
new  church.  In  this  condition  Father  C^eopas  Koikylides,  librarian 
of  the  Patriarch  of  Jerusalem,  found  the  mosaic  in  1896  and  took 
steps  for  its  preservation  by  imbedding  the  fragments  in  the  floor 
of  the  new  church.  To  judge  from  the  remains,  the  map  had  previ- 
ously undergone  several  restorations.  For  in  several  portions  a  plain 
mosaic  or  merely  cement  fills  out  destroyed  parts.  Though  rather 
a  primitive  and  crude  way  of  repairing  works  of  art,  it  substantially 
contributed  to  the  preservation  of  the  montmient  by  preventing 
further  crumbling  of  the  remainiog  parts. 

THE  BOUNDARIES  OF  THE  MAP. 

The  following  is  suggested  as  mere  conjecture.  The  longest  con- 
nected fragment  reaches  an  extension  of  about  35  feet  from  the  spring 
of  Aenon  near  Salim  in  the  north  to  the  delta  of  the  Nile  in  the  south, 
while  the  church  of  which  the  mosaic  formed  the  pavement  is  about 
55  feet  wide.    There  would  thus  remain  a  lacuna  of  about  20  f eet.^ 

It  may  perhaps  be  assumed  that  the  region  of  the  Nile  Delta,  which 
alone  is  related  to  the  Bibhcal  narrative  because  the  Israelites 
sojourned  there  before  they  set  out  to  Canaan,  represents  the  original 

1  So  Xabltscbek  (p.  348),  who  gives  the  dimensknis,  respectively,  "over  10.5  meters/'  "17  meters/'  and 
«6^  meters;"  Beasley  (p.  617),  assmnes  "that  the  odglnal  onoe  occupied  a  space  of  ahout  49  by  20  feet" 
and  that  "wtiat  remains  in  all  (is)  about  half  of  the  complete  scheme,"  whSie  Father  Cleopas  is  quoted  in 
the  Biblical  World  for  1896  (p.  254),  calculating  that  "the  fragments  remaining  ooaitain  about  18  square 
meters,  and  the  map  originally  covered  280  square  meters." 
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southern  limit  of  the  map.  The  north  side  may  have  reached  to  the 
northern  confines  of  Phenicia.  It  may  be  assumed  that  the  scale 
was  contracted  northward,  as  that  region  gave  the  artist  less  occasion 
and  opportunity  for  illustration  and  comment.  On  the  east  side  the 
map  may  have  been  bounded  by  the  River  Euphrates,  which  in 
Biblical  tradition  is  the  ideal  boimdary  of  Israelite  power  and  expan- 
sion (compare  Genesis  xv,  18;  Deuteronomy  i,  7;  xi,  24;  Joshua  i,  4, 
etc.),  while  on  the  west  side  the  Mediterranean  Sea  would  be  the 
obvious  boundary.  little  weight  is  to  be  attributed  to  the  assertion 
of  some  inhabitants  of  Medeba  that  they  read  the  names  of  Ephesus 
and  Smyrna  on  the  map  years  ago,  so  that  it  contained  also  Asia 
Minor  (BibUcal  World,  1898,  p.  254). 

GENERAL  FEATURES  OF  THE  MOSAIC  MAP. 

The  Medeba  map  is  not  only  the  earUest  map  of  Palestine  preserved, 
but  also  the  oldest  detailed  land  map  that  we  possess.  It  originated 
in  the  Greek  part  of  the  world,  while  all  other  itineraria  and  maps  of 
Palestine  belong  to  the  Latin  West  and  are  inscribed  in  Latin. 

Like  all  the  maps  which  are  based  on  Greco-Roman  tradition,  the 
map  of  Medeba  is  orientated  toward  sunrise ;  that  is,  the  east  is  placed 
at  the  top,  the  west  at  the  foot,  the  north  at  the  left,  and  the  south 
at  the  right.  This  orientation  ''may  be  designated  as  the  ecclesi- 
astical, as  without  doubt  the  east  was  the  determinating  point  of  the 
compass  for  the  medieval  geography  for  the  reason  that  Paradise  was 
there  located"  (Schulten,  p.  112).  As  the  church  of  Medeba  is, 
according  to  ancient  usage,  Ukewise  orientated  toward  the  east,  the 
visitor  on  entering  the  church  looked  in  the  same  direction  toward 
the  apse  and  altar  of  the  church,  and  at  the  same  time  in  the  eastern 
direction  of  the  sky,  and  thus  a  natural  connection  between  the  pic- 
ture of  the  map  and  the  reality  was  established.  In  agreement  with 
this  orientation  the  explanatory  inscriptions  are  placed  on  the  west 
line  and  were  to  be  read  from  the  door  side  of  the  church.  In  like 
manner  the  pictorial  representations  of  cities,  buildings,  mountains, 
trees,  etc.,  are  placed  on  the  basis  of  the  west  as  the  foot  line. 

It  is  evident  that  the  artist  attempted  to  combine  a  view  of  ancient 
Canaan  with  a  picture  of  Palestine  of  his  time.  As  ancient  historians 
often  projected  their  time  into  the  past,  so  the  maker  of  the  map  had 
before  his  mental  eye  the  land  of  the  patriarchs  not  separated  from 
the  contemporaneous  Palestine.  Past  and  present  werd  blended  into 
one  picture.  That  the  artist  had  BibUcal  Palestine  in  mind  is  shown 
by  the  prominence  given  to  the  tribes  of  Israel  on  the  map.  The 
names  of  the  tribes  are  inscribed  on  the  map  in  particularly  large  red 
letters,  are  in  most  cases  accompanied  by  a  Biblical  reference,  chiefly 
taken  from  the  so-called  blessing  of  Jacob  (Genesis,  chapter  xlix)  and 
blefising  of  Moses  (Deuteronomy,  chapter  xxxiii)  and  quoted  after 
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the  Greek  translation  of  the  Septuagint.  Out  of  the  twelve  tribes  of 
Israel  only  six  are  preserved  entire  or  fragmentary,  namely,  Dan, 
Simeon,  Judah,  Ephraim,  Benjamin,  and  Zebulon.  In  connection 
with  Dan  the  apostrophe  from  the  Song  of  Deborah  (Judges  v,  17)  is 
quoted,  "  Why  did  he  remain  in  ships  ?"  The  legend  with  the  name 
of  Simeon  is  now  wanting;  Ephraim  is  associated  with  the  blessing 
of  Jacob  upon  Joseph;  ''God  blessed  thee  with  the  blessing  of  the 
earth  having  everything"  (instead  of  "will  bless  thee  with  the  bless- 
ings of  heaven"  of  the  received  text.  Genesis  xlix,  25),  and  ''Blessed 
of  the  Lord  be  his  land"  (Deuteronomy  xxxiii,  13);  with  Benjamin 
are  the  words,  "The  Lord  shall  cover  him  all  the  day  long,  and  he 
shall  dwell  in  his  territory"  (instead  of  "between  his  shoulders"  of 
the  received  text,  Deuteronomy  xxxiii,  12) ;  of  Zebulon  now  only  five 
letters  remain,  but  the  fragment  containing  the  inscription  bearing  on 
Zebulon  had  already  been  discovered  in  1890,  without  its  connection 
being  then  recognized,  and  the  inscription  copied  before  it  was  de- 
stroyed. It  read:  " Zebulon  shall  dwell  at  the  haven  of  the  sea;  and 
he  shall  be  for  an  haven  of  ships;  and  his  border  shall  be  into  Sidon" 
(Genesis  xlix,  13).^  By  the  side  of  this  legend  was  the  representation 
of  a  ship, "  which  some  have  tried  to  make  out  to  be  St.  Peter's  boat," 
the  church  being,  according  to  them,  dedicated  to  St.  Peter.  In  this 
place  it  is  clearly  a  mere  sjnnbolical  indication  of  the  sea.'  It  also 
appears  that  the  artist  wished  to  put  on  the  map  besides  Palestine 
all  the  places  which  had  been  of  importance  to  the  IsraeUtes  before 
their  entrance  into  Canaan — the  region  of  Goshen  in  Egypt  which 
held  them  in  servitude;  Raphidin,  the  desert  of  sin;  and  the  moun- 
tain range  of  Sinai. 

But  it  is  the  Palestine  of  the  Byzantine  period  that  is  represented 
on  the  map.  Alongside  of  the  Biblical  place  names  are  often  given 
those  in  use  at  the  time  of  the  composition.  Of  the  about  140 
place  names  preserved  on  the  fragment,  about  60  have  no  reference 
to  the  BibUcal  narrative.  Of  the  latter  many  were  episcopal  sees,  but 
a  considerable  niunber  had  no  relation  either  to  the  Scriptures  or 
the  development  of  Christianity,  as  far  as  known,  and  there  are 
also  some  otherwise  tmknown  names  of  towns. 

In  its  general  purport  the  Medeba  map  is — ^Uke.  the  mosaic  pic- 
tures of  sacred  history — an  illustration  of  the  Bible  rather  than  a  work 
of  geography.  The  artist  was  more  intent  on  the  picturesque 
details  than  on  geography.  Much  care  is  bestowed  on  the  pictures 
of  towns.  In  those  of  large  cities  like  Jerusalem,  Gaza,  etc.,  an 
attempt  is  made  to  give  a  view  of  the  principal  streets,  marked  by  a 
colonnade,  and  to  represent  some  of  the  prominent  buildings.  Small 
places  are  indicated  by  an  outline  of  a  wall,  flanked  by  towers, 

1  PaUJahed  by  Ckrmer-Dtiiaiid  in  Oonnos,  new  atrkB,  toL  18,  p.  286. 
>Clemoait«amieaa,  PEFQB,  1887,  p.  215. 
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reminding  of  the  cities  figured  on  Greek  coins  of  the  Roman  period 
and  on  Roman  medallions. 

Prominent  on  the  map  is  the  water.  The  Jordan  as  a  compara- 
tively broad  dtream  falls  into  the  Dead  Sea.  The  delta  arms  of  the 
Nile  represent  broad  stripes.  The  Dead  Sea  forms  one  of  the  great 
features  of  the  mosaic.  The  green  surface  is  agitated  by  waves  or 
currents  represented  by  thick  black  streaks.  In  the  Jordan  and  the 
Nile  (in  the  latter  not  seen  on  the  reproduction)  fishes  disport  them- 
selves, while  on  the  Dead  Sea,  in  which  fishes  can  not  exist,  life  is 
represented  by  two  vessels,  one  an  oar  boat  with  one  sailor  and  two 
oars,  the  other  and  larger  one,  with  a  mast  having  a  yard  at  the  top 
and  something  like  a  snake,  which  is  doubtless  meant  for  a  sail; 
besides  two  oars,  and  two  visible  sailors.  Intercourse  between  the 
two  sides  of  the  Jordan  is  mediated  by  two  bridges. 

The  moimtains  of  Sinai  and  of  Judah  are  depicted  in  various  tints 
to  indicate  the  different  strata,  and  fairly  produce  the  effect  desired. 

A  tendency  to  the  realistic  genre  appears  in  the  desert  scene  of  a 
gazelle  being  pursued  by  a  lion  or  panther,  in  the  fruit-laden  palm 
trees,  especially  around  Jerico,  the  "city  of  palms"  (Deuteronomy 
xxxiv,  3;  Judges  i,  16;  iii,  13;  II  Chronicles  xxviii,  15),  and  Segor 
or  Zoar. 

On  a  freely  conceived  decorative  illustration,  which  the  mosaic  is, 
in  its  general  purpose,  it  is  not  to  be  expected  to  find  the  distances  of 
the  places  from  one  another  or  their  relative  positions  shown  with 
mathematical  accurracy.  Thus  Palestine,  and  especially  Jerusalem, 
are  enlarged  out  of  proportion,  in  violation  of  the  law  of  scale,  while 
Egypt  is  squeezed  in  on  a  small  space.  Still  the  location  of  places 
is  on  the  whole  approximately  accurate,  and  the  general  arrangement 
is  displayed  weU  enough,  and  the  pictiu*esque  details  show  not  only 
the  hand  of  an  artist,  but  also  a  careful  study  of  the  localities. 

PLACEMENT  OF  THE  MOSAIC  MAP. 

The  idea  of  decorating  the  floor  of  a  church  with  a  map  of  Pales- 
tine in  mosaic  is  certainly  unique,  and  the  question  arises.  What 
suggested  it  ?  Schulten's  answer  has  at  least  the  merit  of  attractive- 
ness. His  theory  (p.  113  and  following)  is  that  the  mosaic  was 
intended  to  allow  the  pilgrims  who  after  traversing  the  Holy  Land 
came  to  the  East-Jordan  region  (as  shown  by  the  Itineraria),  where 
Medeba  was  situated,  to  repeat  and  recapitulate  the  real  trip  through 
the  land  once  more  in  miniature  on  the  map.  Schulten  su^ests  that 
the  mosaic  may  be  the  votive  offering  of  some  wealthy  pilgrim  in 
gratitude  for  the  happy  accomplishment  of  his  journey  in  the  Holy 
Land,  and  that  the  dedication  was  lost  along  with  the  greater  part 
of  the  map. 

Clermontr-Ganneau  (PEFQS,  1901,  p.  243  and  following)  makes 
the  objection  to  this  explanation  that  it '' doesn't  accoimt  for  the  fact 
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that  the  pilgrim  had  chosen,  among  so  many  other  basilicas  where  he 
might  have  had  the  work  executed — ^to  commence  with  Jerusalem — 
just  the  church  of  a  remote  town  at  the  bottom  of  the  land  of  Moab." 

To  this  objection  may  be  answered  that  Medeba  seems  to  have  been 
in  the  Byzantine  period  a  center  of  the  mosaic  art  or  mosaic  technique. 
Many  beautiful  mosaics  which  belonged  to  churches  and  monasteries 
of  the  fourth,  fifth,  and  sixth  centuries  have  been  imcovered,  and 
may  still  be  seen  in  hovek,  stables,  and  farmyards.  Mosaics  of  much 
artistic  taste  are  also  found  in  private  houses.  According  to  eye- 
witnesses almost  every  house  was  adorned  with  this  decoration. 
It  has  therefore  been  called  '*The  Gty  of  Mosaics.''  *  This  would 
account  for  such  an  elaborate  piece  of  work  as  the  map  is  having 
been  undertaken  at  Medeba.  Clermont-Ganneau's  own  theory, 
advanced  by  him  as  *'pure  conjecture,"  is:  '*It  is  necessary  to  con- 
sider before  all  the  position  of  Madeba.  It  is  situated  dose  to  Mount 
Nebo.  In  its  inmiediate  neighborhood  Moses  received  the  order  to 
dimb  the  summit  of  Pisgah,  where  he  was  to  die,  and  to  contemplate 
in  one  supreme  vision  in  all  its  extent  the  Land  of  Promise  which  was 
to  belong  to  his  people,  but  where  he  was  not  himself  allowed  to 
enter"  (Deuteronomy  xxxii,  48-52;  xxxiv,  1-8;  compare  iii,  27; 
Numbers  xxvii,  12). 

*'This  geographical  picture,  which  was  virtually  unrolled  under  the 
eyes  of  Moses,  was  intended  to  reproduce  in  the  mosaic  of  the  basilica 
of  Madeba — ^that  is,  in  the  neighboring  town  to  this  memorable 
scene." 

*'One  could  thus  explain  why  this  map  comprises  not  only  the 
Promised  Land,  properly  so  called,  but  also  lower  Egypt;  that  is  to 
say,  the  scene  of  the  high  deeds  of  Moses  and  the  events  preceding 
the  Exodus  which  took  place  in  this  region." 

DATE  OF  THE  MAP. 

The  art  style  of  the  mosaic  which  indicates  the  transition  from  Hie 
antique  tradition  to  the  conventional  schematism  of  the  Byzantine 
period  would  comport  with  the  sixth  century  A.  D.,  more  specifically 
with  the  age  of  Justinian  (527-565  A.  D.).  With  this  date  would 
also  agree  the  neatness  of  the  characters  in  the  inscriptions,  which  are 
almost  free  from  ligatures  and  abbreviations,  which  was  later  on  in 
vogue,  and  the  substantially  correct  orthography. 

PLACES  AND  INSCRIPTIONS  ON  THE  MAP. 

The  places  are  illustrated  by  some  picture  or  vignette  representing 
a  town  or  building  (some  of  which  are  wanting  on  the  reproduction). 
In  addition  to  the  geographical  names  there  are  in  some  cases  added, 


»,  Etudes  public  par  des  pftres  de  la  oompagnle  de  J^Boa,  1, 73, 731 ,  and  1, 74, 44,  quoted  by 
Jaooby,  Das  geogrephische  Mosaic  von  Madaba,  p.  21;  compare  also  PEFQ8, 1896,  p.  a06. 
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as  has  been  stated  above  (p.  362  and  following),  biblical  quotations  or 
brief  references  to  some  historical  events.  The  geographical  names 
are  regularly  written  above  the  places  which  they  designate;  the 
additional  legends  are  placed  below  or  beside  the  places  to  which 
they  refer.  The  lettering  is  in  black  on  light  ground,  in  white 
on  dark  ground,  and  in  red  when  the  inscription  is  of  special 
importance. 

It  is  generally  agreed  that  the  map  is  dependent  on  the  Onomasti- 
con  of  Eusebius.  This  is  evidenced  by  the  fact  that  the  additional 
legends  are  literally,  or  almost  so,  taken  over  from  the  Onomasticon. 
Kubitschek  (Die  Mosaikkarte  PaUstinas,  pp.  353,  358,  etc.)  and 
Clermont  Ganneau  (PEFQS,  1901,  p.  236)  are  even  incUned  to  the 
assumption  that  the  topographical  work  of  Eusebius  had  been  pro- 
vided with  a  map,  and  that  this  map  was  used  by  the  mosaist  of 
Medeba  as  a  copy,  or  at  least  as  a  model. 

In  the  following  enumeration  of  the  places  preserved  on  the  mosaic 
there  will  be  first  given  a  transcription  of  the  names  and  translation 
of  the  additional  legends  as  restored  by  the  most  competent  authori- 
ties, followed  in  case  of  biblical  locaUties,  by  the  form  of  the  names 
in  the  English  Bible  with  the  biblical  references,  and  where  it  is  of 
interest  the  version  of  the  Onomasticon  of  Eusebius  and  St.  Jerome 
will  be  quoted. 

For  the  sake  of  a  better  survey  the  area  of  the  map  is  divided  into 
six  zones  or  sections,  beginning  at  the  north: 

1.  PROM  THB  JORDAN  TO  THE  SSA,  NORTH  OF  THB  SBCOND  BRmOB  OVER  THB 

JORDAN. 

Aerum,  near  Salem. — ^Eusebius  (OS,  p.  40)  adds:  "Here  John  bap- 
tized.'* — ^Aenon,  near  to  Salim  (John  iii,  23),  identified  by  some  with 
modem  Ainun  (see  PEFQS,  1881,  p.  47). 

Koreous  (part  of  the  representation  of  a  building  is  wanting  on  the 
reproduction). — ^The  Korea  and  Koreae  of  Josephus  (Antiquities, 
XIV,  3,  4;  War,  I,  6,  5;  IV,  8,  1),  Modem  Karawa. 

ArcTielais. — Named  after  Archelaus,  son  of  Herod,  'K'iTig  of  Judea, 
who  built  it  (see  Josephus,  Antiquities,  XVII,  13,  1;  XVIII,  2,  2). 
It  was  later  an  episcopal  see. 

To  the  left  of  it  is  Phasaelis  (restored),  erected  by  Herod  in  memory 
of  his  brother  of  the  same  name  (see  Josephus,  Antiquities,  XVI, 
5,  2;  XVII,  8,  1;  XVIII,  2,  2).  Still  preserved  under  the  name  of 
Ain  el-Fasail. 

Eastern  frontier  of  Judea.  -4.tra6&im,  which  now  is  called  Akra- 
bitte. — ^The  mosaist  has  here  apparently  confused  Akrabatta,  the  main 
place  of  the  mountain  district  of  Akrabattene  (Josephus,  War,  II, 
20,  4;  IV,  9,  4;  9,  9),  modem  Akraba,  which  he  rightly  locates  here 
in  the  north,  with  Akrabbim,  in  the  extreme  south  of  Judea  (Numbers 
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3codv,  4;  Joshua  xv,  3;  Judges  i,  36;  see  Joeephus,  Antiquities, 

xn,8,  i).» 

Neapolis — ^modern  Nablus,  and  Sychem  or  SUdma  in  the  region  of 
Salem,  which  Jacob  gave  to  Joseph,  and  Sychar,  -where  is  the  well  of 
Jacob. — ^These  three  places  are  usually  identified  with  one  another. 
The  mosaist  has  correctly  separated  them.  For  Neapolis  was  not 
exactly  situated  on  the  site  of  Shechem,  and  Sychar  is  one  mile  east 
of  Shechem.'  For  the  expression, '' Sychem  in  the  r^ion  of  Salem'' 
see  Genesis  xxxiii,  18.  There  is  at  present  east  of  Nablus  a  village 
called  Sahm  (Jacoby,  Das  geographische  Mosaic  von  Madaba,  p.  81). 
Sychar  and  the  well  of  Jacob  are  mentioned  in  John  iv,  5,  in  the 
story  of  the  conversatioocof  Jesus  with  the  Samaritan  woman.  There 
is  still  at  present  a  place  named  Askar  near  Nablus  which  is  usually 
identified  with  Sychar  of  the  Gospel  (Jacoby,  p.  82,  see  also  Qermont- 
Ganneau,  PEFC^,  1901,  p.  237). 

To  the  right  of  Neapolis  is  the  picture  of  a  building  with  a  round 
tower  and  over  it  the  inscription  Sanctaary  of  ike  Holy  Elisa. — It  rep- 
resents Uie  sancutary  erected  on  the  site  of  the  spring  whose  bitter 
waters  the  prophet  Elisha  rendered  sweet,  as  related  in  II  Kings  ii, 
l»-22.    Underneath. 

Tour  Oobel  and  down  to  the  left,  Tour  Oarizin — ^The  mountains 
Ebal  and  Gerizim  from  which  the  curses  and  blessings  respectively 
were  pronounced,  while  half  of  the  tribes  stood  on  one  mount  and 
half  on  the  other  (Deuteronomy  xi,  29;  xxvii,  13;  Joshua  viii,  33.) 
On  the  original,  these  mountains  are  also  represented  near  Jericho 
under  the  names  of  Gebal  and  Garizeini.  This  double  placing  of  the 
mountain  pair  is  abo  found  in  Eusebius  (OS,  p.  64).  There  were 
two  traditions  as  regards  the  site  of  the  two  moimtains.  The  Samari- 
tans and  many  Arabian  geographers  place  them  near  Neapolis,  while 
Eusebius,  (OS)  located  them  in  the  neighborhood  of  Jericho  and  Gilgal. 
The  mosaic  takes  account  of  both  traditions  and  apparently  giving 
preference  to  the  probably  more  correct  one  of  the  Samaritans. 

Below  is  a  remnant  of  the  name  of  Ephraim  and  the  blessing  relating 
to  Joseph  and  Ephraim  which  has  been  already  quoted  (p.  363). 

On  detached  fragments,  next  to  the  margin,  are  the  five  letters  of 
the  legend  connected  with  the  tribe  of  Zehulon  (Za. .  .Kes)  for  which 
see  above  (p.  363),  and  Aghar — ^Lagrange  would  identify  it  with  Akha- 
bara  mentioned  in  Josephus,  War  II,  20,  6  and  Joseph,  Life,  37,  as  a 
town  in  Upper  Galilee,  while  Qermont-Ganneau  (PEFOS,  1901,  p. 
240)  sees  in  it  the  town  of  Gabarah  or  Gabaroth  of  Josephus,  life  10, 
25,  45  and  47,  considering  the  A  as  prosthetic. 

1  Schnlten,  Die  Mosaikkarte  von  Madaba,  p.  8;  compare  E.  Schiierer,  Geschlcfate  des  Jnediscfaen  VoUoea 
Im  Zdtelter  Tesn  Chrlstl,  ed.  2,  Ldpslg,  1886,  vd.  11,  p.  138,  n.  437. 

s  See  George  Adam  Smith,  The  historical  geography  of  the  Holy  Land,  London,  1904,  pp.  367-372; 
PEFQS,1878,p.ll4. 


Digitized  by  VjOOQIC 


368  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.49. 

2.  BBTWSBN  THE  SBCOND  BRIDOB  OF  THB  JOKDAlf  AHD  JERUSALKM. 

GalgaJa,  which  is  also  called  the  Twelve  stones. — Gilgal,  where  the 
Israelites  erected  twelve  stones  in  commemoration  of  their  passage 
of  the  Jordan  (Joshua  iv,  20).  Eusebins  (OS,  p.  66)  adds:  "And  to 
the  present  day  is  shown  a  desert  place  two  (Roman)  miles  from 
Jericho,  which  is  held  by  the  people  in  veneration."  Modem  Tel 
Jeljul. 

Jericho. — ^Illustrated  by  extensive  building  and  siurounding  palm 
trees  (Deuteronomy  xxxiv,  3). 

Louza,  which  is  also  called  Bethel. — Genesis  xxviii,  19;  xxxvi,  6. — 
Modem  Beitin. 

Gophna, — Ophni,  Joshua  xviii,  24,  see  Josephus,  War,  1,  11,  2; 
V,  2,  1,  etc.  It  is  identified  with  Jufna,  a  village  situated  between 
Jerusalem  and  Nablus. 

Oahaon, — Gibeon,  Joshua  ix  and  x;  later  place  of  sanctuary, 
I  Kings  iii,  4;  I  Chronicles  xvi,  39;  Modem  El-Jib.  . 

jRama.— Several  places  in  the  mountain  districts  of  Palestine  bear 
the  name  of  Ramah,  which  means  ''height."  The  present  Ramah  is 
mentioned  together  with  Oibeon  in  Josuha  xviii,  25,  as  being 
north  of  Jerusalem  and  belonging  to  the  tribe  of  Benjamin.  Near  it 
lay  the  grave  of  Rachel,  according  to  Jeremiah  xxxi,  15,  who  repre- 
sents this  ancestor  as  appearing  on  her  grave  and  uttering  a  lamenta- 
tion for  the  exile  of  her  children.  In  Matthew  ii,  18,  this  passge  is 
quoted  in  connection  with  the  slaughtering  of  the  children  caused  by 
Herod.  The  mosaist  places  another  Ramah  near  Bethlehem  and 
following  Matthew  erroneously  quotes  from  Matthew  and  Jeremiah  (as 
also  Eusebius,  OS,  p.  148)  the  words:  *' A  voice  was  heard  in  Ramah," 
but  in  this  quotation  doubtless  the  Ramah  near  Bethel  is  meant. — 
Identified  with  El-Ram,  about  five  miles  north  from  Jerusalem. 

Remmon. — Several  plans  with  the  name  Rimmon  occur  in  the  Old 
Testament;  here  is  probably  meant  the  Rimmon  of  Judges  xx,  45. — 
Identified  with  modem  Rammon,  east  from  Bethel  (on  the  drawing  it 
is  incorrectly  placed  northwest  of  Bethel). 

Armaihem  or  ArimaOie. — Arimathaea,  Matthew  xxvii,  57;  Mark 
XV,  43 ;  Luke  xxiii,  51 ;  John  xix,  88. — Identified  with  Beit  Rima. 

T^mwpw.— Identified  by  aermont-Ganneau  (PEFQS,  1897,  p* 
218)  with  the  ruins  of  Deir  Asfin. 

JBetomgZgfftJw.— Oermont-Ganneau  (PEFQS,  1897,  p.  218),  suggests 
the  Bethmelchi  or  Bethmelchis  of  the  Crusaders  in  the  neighborhood 
of  Mejdel  Yaba. 

Adiaeim  {or  Adiaffiim),  now  Aditha. — Jacoby  (p.  71)  suggests  the 
modem  El  Haditha  near  Diospolis  and  refers  to  I  Maccabees  xii,  38; 
xiii,  13;  Josephus,  War,  IV,  9, 1. 
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3.  JBRUSALBM  AlID  SUHROUNDINO  RBGION. 

Jerusalem. — ^Above  the  city  plan  is  read  in  large  red  characters, 
"Holy  city  Jerusalem.''  For  the  various  parts  of  the  city  itself 
are  used  green,  red,  yellow,  black,  and  white.  Contrary  to  the 
later  medieval  plans  of  Jerusalem,  which  have  a  circular  outline 
(perhaps  influenced  by  the  idea  that  Jerusalem  was  the  center  of  the 
world),  divided  into  four  quarters  by  two  streets  crossing  one  another 
at  right  angles,  the  plan  of  the  city  on  the  mosaic  is  oval  or  elliptical, 
with  the  streets  running  parallel  to  one  another.  The  southeast 
comer  is  destroyed  on  the  mosaic.  The  city  is  surroimded  by  a  wall, 
which  on  the  east  9ide  shows  an  irregular  line  of  jutting-out  towers 
and  buildings.  A  series  of  gates  provides  for  the  intercourse  of  the 
city  with  the  outside. 

Entering  the  city  from  the  north  (left)  side  there  is  a  gate  flanked 
by  two  towers  leading  to  a  semicircular  space  on  which  is  a  column. 
It  corresponds  to  the  modem  Damascus  Gate,  which  still  bears  the 
name  of  "gate  of  the  column  (Bab  el-amud)."  From  this  gate 
issue  two  streets,  lined  on  either  side  with  columns.  One  of  the 
streets  runs  in  a  straight  line  almost  through  the  entire  length  of  the 
city;  the  other  makes  about  midway  a  bend  eastward,  crossing  a 
lesser  artery  which  enters  from  the  eastern  gate,  and  thence  proceeds 
due  south,  parallel  to  the  main  street.  The  western  colonnade  of 
the  main  street  is  broken  by  steps  leading  through  three  portals  to  a 
great  church  building  which  abuts  on  the  west  wall.  It  is  generally 
agreed  that  it  represent^  the  church  of  the  Holy  Sepulchre  built  by 
Constantine  and  Helene  and  dedicated  in  336  (Eusebius,  life  of  Gon- 
stantine.  III,  37).  It  consists  of  a  basilica,  the  Martyrium,  on  the 
alleged  site  of  Golgotha,  and  a  rotunda  in  the  middle  of  which  was 
the  tomb  of  Jesus,  called  the  AnasUms  (place  of  the  resurrection). 
The  basUica  is  at  the  east  and  the  rotimda  at  the  west.  At  the  north- 
east extremity  of  the  city  is  another  church,  perhaps  that  of  the 
Nativity  of  the  Virgin  (now  St.  Anne).  The  gate  in  about  the  middle 
of  the  east  side  corresponds  to  the  present  St.  Stephen's  Gate  (Bab 
Sitti  Mariam)  and  the  street  issuing  from  it  westward  would  be  the 
Via  Dolorosa  of  tradition.  South  from  it  is  another  gate — the 
Golden  Gate  (Bab  el-Daheriyeh).  The  large  building  at  the  south- 
west, at  the  end  of  the  main  street,  may  represent  the  Church  of 
Holy  Zdon,  also  known  as  the  church  of  the  Last  Supper  (Caenaculum), 
On  the  west  side  one  gate  can  be  discerned,  which  would  answer  to 
the  present  Jaffa  Gate  (Bab  el-EhaUl). 

It  may  be  assumed  that  the  picture  of  Jerusalem  on  the  mosaic, 
which  bears  evidence  of  being  executed  with  great  care,  preserves  a 
good  summary  of  the  city's  main  features  in  the  time  of  Justinian. 

81022*--Proc.N.M.vol.49— 15 24 
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Above,  near  the  Jordan:  Bethdbaraf  of  the  Holy  John  of  the  bap- 
tism.— Supply:  Sanctuary,  or  church  of .    But  even  so  the 

construction  is  curious  and  shows  that  the  mosaist's  knowledge 

of  Greek  was  not  very  strong.    Eusebius  (O  S,  p.  58)  has  "  B , 

where  John  was  baptizing,''  and  adds:  ''The  place  is  still  shown, 
where  many  of  the  brethren  (i.  e.,  Christians)  hke  to  be  bathed." — It 
refers  to  the  narrative  in  John  i,  28,  where  some  scholars  read  (after 
some  old  manuscripts)  Bethania  instead  of  Bethabara.^ 

Alon  Ata(k,  which  is  now  called  Bethagla. — Eusebius  (OS,  p.  8) 
has':  ''Alon  Atad,  which  is  across  the  Jordan.  Here  they  mourned 
Jacob.  The  place  is  three  (Roman)  miles  distant  from  Jericho 
and  about  two  (Roman)  miles  from  the  Jordan,  and  is  now 
called  Betha^a,  which  means  circuit,  because  here  the  mourners 
made  a  circumambulation  aroimd  Jacob." — It  refers  to  the  narrative 
in  Genesis  1,  10.  (Where  the  English  Version  has,  "  threshing-floor 
of  Atad").  Both  Eusebius  and  the  mosaist  following  him,  errone- 
ously identify  the  mourning  station  of  Jacob  with  Beth-Hogla 
(Joshua  XV,  6).  The  former  was  probably  east  of  the  Jordan, 
while  the  latter  is  on  the  west  bank  of  the  Jordan,  identical  with 
modem  Ain  (or  Kasr)  Hajla,  between  Jericho  and  the  Jordan,  south 
of  Gilgal. 

Ephron  or  Ephraia. — ^The  original  has  the  additional  legend: 
"Thither  went  the  Lord,"  and  Eusebius  (OS  p.  90^,  adds:  "with 
his  disciples." — John  xi,  54,  compare  II  CJhronicles  xiii,  19. 

To  the  right  of  the  last-named  place,  Ailamon,  here  the  sim  stood 
still  by  (the  son)  of  Naue  (Nun). — ^Refers  to  the  episode  of  Joshua 
X,  12  (where  the  Septuagint  transcribes  Ajalon  by  Ailon). — Eusebius 
(OS,  p.  18),  more  correctly — "the  sun  stood  still  in  answer  to  the 
prayer  of  Joshua,"  and  adds:  "Still  at  present  a  village  called  Ailon^ 
three  (Roman)  miles  east  of  Bethel,  near  Gabaata  and  Rama,  the 
cities  of  Saul." 

To  the  north  of  Jerusalem  and  close  to  the  periphery  of  the  city 
is  the  name  of  Benjamin  and  the  prophecy  bearing  on  it,  which  was 
referred  to  previously  (p.  363).  Further  down:  The  Fourth,  and 
Nine,  which  are  int^reted  to  refer  to  Roman  military  stations  or 
garrisons.    Underneath  to  the  south  is, 

BeMioran. — Joshua  x,  10;  xvi,  3,  6. — ^Represented  to-day  by 
Beit  Ur  el-Foka  and  Beit  Ur  el-Tahta,  near  it. 

^r(mto.— aermont-Ganneau  (PEFQS,  1897,  p.  220  and  1901,  p. 
238),  identifies  it  with  Kefr  Rut  near  Beit  Ur  el-Tahta,  to  the  west- 
northwest  ;Schulten  (p.  94),  sees  in  it  Kirjath-Jearim,  Joshua  ix,  17; 
XV,  9,  60,  etc.,  which  Eusebius  (OS,  p.  114)  places  at  the  ninth 
milestone  from  Jerusalem  towards  Diospolis  or  Lydda.    This  would 

>  See  G.  A.  Smith,  Historical  Oeogn^hy  of  the  Holy  Land,  p.  406,  n.  642,  PEFQS,  1875,  p.  73;  1878,  p. 
120;  1881,  p.  4«. 
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suit  the  position  of  Karyet  el-Enab,  which  is  about  three  hours  from 
Lydda.    Below, 

Modeeiniy  now  Moditha^  whence  came  the  Maccabeans. — ^Modern 
el-Mediehy  Underneath, 

Lod,  which  is  Lydea  and  also  Dioepolis. — ^The  Biblical  Lydda  or 
Lod,  Ezra  ii,  33;  Nehemiah  vii,  37;  Acts  ix,  32.  It  was  an 
episcopal  see  and  the  place  of  St.  Oeorge.    To  the  right, 

Thamna,  here  Judah  shore  his  sheep. — ^The  Biblical  Timnah, 
Grenesis,  xxxviii,  12,  Joshua  xv,  57,  Underneath, 

Anoh,  which  is  now  Betoannaba. — ^Anab,  Joshua  xi,  21,  xv,  50, 
Modem  Annabe. 

4.  BJrrWJUEH  JXRTJSALBM  AHD  TBB  DBAD  SEA. 

Across  (east  of)  the  Jordan  below  the  scene  of  the  gazelle  chased 
by  a  panther  or  Kon, 

Aenon,  where  now  is  Sapsaphas. — ^As  in  the  case  of  the  mountains 
of  Ebal  and  Gerizim  (see  above,  p.  367)  so,  it  seems,  there  also  was 
current  a  double  tradition  as  regards  the  site  of  Aenon  where  John 
baptized,  the  one  placing  it  (correctly)  near  SaUm  (see  above,  p.  366), 
the  other  near  Bethabara,  and  the  mosaist  took  account  of  both 
traditions.    To  the  right, 

Hot  spring  of  CaUirhoe, — ^Mentioned  in  Pliny's  Natural  History,  V, 
16,  72,  Josephus,  War,  I,  335.  Identified  with  modem  Hammam 
ez-Zarka  Main.    West  of  the  Jordan, 

Thekoue. — ^BibUcal  Tekoa,  Birthplace  of  the  prophet  Amos,  II 
Samuel  xiv,  2;  Amos  i,  1,  etc. 

Bethlehem — Ephratha. — On  the  Mosaic  as  well  as  in  the  Onomas- 
ticon  (pp.  45,  82,  and  172)  Bethlehem  and  Ephrathah  are  noted  as 
two  separated  locaUties,  while  usually  they  are  identified  and  Ephra- 
thah is  considered  as  cognomen  of  Bethlehem.  It  may  be  that  Ephra^ 
thah  was  the  name  of  the  whole  district  in  which  Bethlehem  lay; 
compare  Genesis  xxxv,  19;  Micah  v,  2.    Modem  Bit  Lahm. 

Rama  •  •  •    See  p.  368. 

Akl  Damma,  Compare  Matthew  xxvii,  8. 

BeOihoron. — ^Wrongly  placed  on  the  reproduction;  see  p.  370. 

Nikopolis. — ^A  later  name  of  Emmaus,  Luke  xxiv,  13;  compare 
I  Maccabees,  ix,  50;  Josephus,  Antiquities,  XIII,  1,  3.  It  is  still 
preserved  under  the  name  of  Amwas. 

Gedour,  which  is  also  called  Oidriiha. — ^The  site  would  suit  the 
Biblical  Gezer,  while  the  name  suggests  Gedor,  Joshua  xv,  58, 
modem  Jedur,  six  miles  north  from  Hebron.  Eusebius  (OS,  p.  68) 
registers  the  place  under  Gedour  and  Gedrous  and  states  that  it  was 
situated  ten  (Roman)  miles  from  Diospolis  (Lydda). 

£'n€to&a.— Identified  by  Clermont-Ganneau  (PEFQS,  1897,  p.  221) 
with  En  Tab  in  the  Tabnud. 
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Oeth,  which  is  also  called  Gitta,  one  of  the  five  capital  cities. — ^Bibli- 
cal Gath,  one  of  the  five  royal  or  princely  cities  of  the  Philistines, 
Joshua  xiii,  3;  I  Samuel  vi,  17,  etc. 

Idbnd,  wiAch  is  also  called  lamnia. — Jabned,  Joshua  xv,  11;  Jab- 
neh,  II  Chronicles  xxvi,  6.    Below  is, 

Safrea.—So  read  by  Clermont-Ganneau  (PEFQS,  1901,  p.  238) 
and  identified  by  him  with  modem  Safiriyeh.    To  the  right  is, 

(Sanctuary)  of  (ke  holy  Jona. — Otherwise  unknown. 

5.  THB  SUMMOVKDUXQB  OF  TBB  DBAD  8XA. 

Khara  Moba. — ^Biblical  Eir  Moab,  Isaiah  xv,  1,  modem  Kerak, 
about  ten  miles  from  the  southeast  corner  of  the  Dead  Sea.  It  was 
an  episcopal  see.^ 

Betomarsea  which  is  also  called  Maioumas. — Qermont-Ganneaa 
(PEFQS,  1901,  p.  239):  "Bachler  (Revue  des  Etudes  Juives,  1901, 
p.  125)  has  just  demonstrated  .  .  .  that  Betomarsea  is  no  other  than 
the  transcription  of  Beit  Marzeah  (comp.  Jeremiah  xvi,  5),'  that 
Marzeah,  or  Marzeiha,  means,  Uke  Maioumas,  a  great  Syrian  feast  of 
licentious  nature,  and  that  this  double  denomination  must  apply  in 
this  case  on  the  map  to  the  place  where  popular  tradition  located  the 
famous  scene  of  the  fornication  of  Irsael,  when  they  allowed  them- 
selves to  be  initiated  by  the  beautiful  daughters  of  Moab  into  the 
impure  rites  of  Bael  Peor"  * 

Aia. — Jacoby  (p.  93)  would  see  it  in  Ai  of  Jeremiah  xUx,  3,  situated 
not  far  from  Heshbon;  aermont43anneau  (PEFQS,  1897,  p.  220) 
identifies  it  with  the  Aie  of  Eusebius  (OS,  p.  10),  which  the  latter 
places  to  the  east  of  Areopohs-Rabbath  Moab. 

T^raw.— aermont43anneau  (PEFQS,  1897,  p.  220)  suggests 
modem  Ehurbet  Talha,  between  Kerak  and  the  Dead  Sea. 

Barou. — So  is  the  arou  on  the  original  read  and  referred  to  St. 
Jerome  (OS  p,  44),  where  he  says:  "There  is  to  the  present  day  an 
important  place  near  Baaru  in  Arabia  where  hot  water  bubbles  up 
from  the  groimd,  etc.'';  compare  also  Josephus,  War,  VII,  6,  3,  where 
a  place  by  the  name  of  Baaras  is  mentioned. 

Dead  Sea. — The  superscription  reads:  Salt  Sea  (see  Numbers 
xxxiv,  3,  12,  etc.);  Asphalt  sea  (Josephus,  Antiquities,  I,  9,  1),  and 
Dead  Sea.    West  of  the  Dead  Sea  is, 

Bethsoura  Sanctuary  of  the  holy  Philip.  Here  it  is  said  the  Ken- 
dake  ennuch  was  baptized. — ^Refers  to  the  story  of  Acts  viii,  26  and 
following.  The  mosaist  made  of  the  queen  Kandake  a  people. 
Bethzur  of  Joshua  xv,  58. 

I  Compare  Prooeedings  of  thA  Society  of  Biblical  Arcfaaeoloi^,  1901,  p.  3M. 
>  In  the  Enc^idi  Bible,  rendered  *']|pa0e  of  moorning/' 
*  Compare  Nombers,  cbapter  zzv. 
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The  oak  which  is  also  called  the  terebinth  of  Mamre. — Genesis  xiii, 
18.  Eusebins  (OS,  p.  76)  adds,  "To  the  present  is  the  terebinth 
shown,"  and  St.  Jerome  (OS.,  p.  77)  says  that  it  was  pointed  out  in 
his  infancy  and  down  to  the  reign  of  Constantius  (337-361).  Ac- 
cording to  Sozomen,  Hist.  EccL,  ii,  4,  1-2,  the  place  was  sacred  to 
Christians  because  the  Son  of  God  appeared  there  with  two  angels  to 
Abraham  (Genesis  xviii,  1-2). 

Sdkhoh. — Socoh,  Joshua  XV,  35,  etc. 

SapAiifta.— Clermont-Ganneau  (PEFQS,  1897,  p.  222)  identifies  it 
with  modem  Tell  es-Safie. 

Befh  ZaJchar, — ^A  fortress  Beth-Zacharia  is  mentioned  in  I  Macca- 
bees VI,  32,  compare  Josephus,  Antiquities,  XII,  9,  4;  War  I,  1,  5. 

Sanctuary  of  the  holy  Zecharia, — Probably  meant  the  tomb  of  the 
prophet  Zachariah.  But  early  the  prophet  was  confounded  with  the 
father  of  John  the  Baptist,  Luke  i,  5,  and  with  both  was  confoimded 
the  Zechariah  of  Matthew  xxiii,  35. 

Morasihi,  whence  came  the  prophet  Micah. — Mareshali,  Micah  i, 
1, 15;  Jeremiah  xxvi,  18. 

Geih  which  is  now  called  Akkaron. — Ekron,  one  of  the  five  cities  of 
the  Philistines,  I  Samuel  vi,  17,  etc.  The  mosaist  confoimded  it 
with  Gath.    To  the  south  is, 

Asdod,  and  farther  down,  Azotos  on  the  sea. — ^Both  refw  to  the 
Philistine  city  of  Asdod,  I  Samuel  vi,  17,  etc.  Ttere  were  distin- 
guished two  Asdods,  one  on  the  sea,  the  other  inland.  Both  cities, 
which  were  about  one  hour  distant  from  one  another,  were  connected 
by  several  small  towns  (Jacoby,  p.  57). 

AskcUon,  and  to  the  right,  Oaea. — ^Both  likewise  cities  of  the 
Philistine  Pentapolis,  I  Samuel  vi,  17,  etc. 

6.  SODTB  Of  THB  DBAD  6EA  AHD  BOTPT. 

On  top  is  the  picture  of  a  shrine,  but  the  name  of  the  saint  whose 
name  it  bore  has  dropped  out. 

BalaJc,  which  is  also  called  Segor  and  Zoora. — ^Zoar,  Genesis,  xiii, 
10;  xix,  22,  etc. 

Bersdbee,  which  is  now  called  Berosahha.  So  far  extend  the  borders 
of  Judea  southward,  from  Dan  to  Paneas  which  limits  it  in  the  nortL — 
Beer-sheba,  Genesis  xxi,  31;  xxvi,  23;  Joshua  xv,  28,  etc.  Modem 
Bir  es-Saba.  From  Dan  to  Beer-sheba  was  measured  the  extreme 
length  of  Palestine. 

Oeraraj  once  a  royal  city  of  the  Philistines  and  border  of  the 
Canaanites  toward  the  south.  Here  was  the  Geraritic  Grove. — 
Gerar  as  royal  seat  of  the  Philistines  is  mentioned.  Genesis  xx,  2; 
xxvi,  1.  It  is  identified  with  modem  Umm-Jerar,  near  Gaza  (See 
Genesis  x,  19),  or  (less  probably)  with  Wadi  Gerur. 
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Oga. — Jacoby  (p.  52)  reads  Adroga  and  refers  to  Reland,  Palaes- 
tina,  p.  222  and  228. 

Awlea. — Jacoby  (p.  52)  refers  to  Sozomen,  Hist.  Eccl.  iii,  14. 

SolUa. — ^Unknown. 

BeOiagidea. — ^Unknown. 

£amin.— aermont-Gaimeau  (PEFQS,  1897,  p.  223);  'Terhaps 
Ehurbet  el-Aar,  eight  kilometers  south-southeast  of  Gaza";  Jacoby 
(p.  52)  identifies  it  with  Eder,  Joshua  xv,  21. 

Thauatha. — Jacoby  (p.  53)  refers  to  Thabatha  in  Sozomen,  Hist. 
Ecd.  iii,  14. 

Sanctuary  of  St.  Victor.— A  St.  Victor  1,  Pope  from  189  to  198 
or  199,  is  mentioned  in  the  Catholic  Encyclopedia,  vol.  15,  p.  418. 

Pmsidin. — Is  generally  taken  to  be  Latin  praesidium;  that  is,  mili- 
tary station  or  garrison. 

Thamara.  — Eusebius  (OS,  p.  8)  has :  ' ' Asasan  Thamar  (i.  e.,  Hazezon 
Tamar,  Genesis  xiv,  7).  TTiere  dwelt  the  Amorites  whom  Chedor- 
laomer  cut  down.  It  is  said  that  Thamar  is  a  day's  journey  from 
Mampsis  on  the  road  from  Hebron  to  Jerusalem,  where  at  present  a 
garrison  is  located." 

Mod.  — ^Unknown. 

Mampsis. — See  above  under  Thamara. 

Arad,  whence  are  the  Aradites. — Arad  was  a  southern  Canaanitish 
town,' Joshua  xii,  14,  etc.,  modem  Tell  Arad,  southeast  of  Hebron, 
while  the  Aradites  were  the  inhabitants  of  Arvad,  Genesis  x,  18. 
Ezekiel  xxvii,  8,  11,  modem  Ruwad.  The  mosaist  confounded  them 
with  the  inhabitants  of  Arad. 

Jethor,  which  is  also  called  JeOura. — Jattir,  Joshua  xy,  48;  modem 
Attir. 

Orda. —aermont-Ganneau  (PEFQS,  1897,  p.  223):  *'The  position 
would  suit  Khurbet  Umm  Adra,  transposing  the  d  and  r." 

/Searwi.— Germont-Ganneau  (PEFQS,  1897,  p.  223)  identifies  it 
with  Eh.  Sihan,  about  nine  kilometers  southeast  of  Gaza. 

Madehena,  which  is  now  called  Menois. — Madmenah,  Isaiah  X,  31, 

Sykomazon. — Was  an  episcopal  see. 

OstraTcine. — ^Frequently  mentioned  (see  Josephus,  War,  IV,  11, 
5;  Pliny,  Natur-Hist.,  V,  14).  According  to  a  legend  the  prophet 
Habakkuk  fled  thither  before  Nebucadnezar  from  Jerusalem.  Tra- 
dition also  located  there  the  tomb  of  the  Apostle  Simon,  who  carried 
the  Gospel  as  far  as  Egypt. 

RMnoTcoroura. — The  name  occurs  in  the  Greek  translation  of  the 
Septuagint  to  Isaiah  xxvii,  12;  see  Eusebius  and  St.  Jerome  (OS, 
p.  148-9).  Pliny,  Natur.  Hist.,  V,  14,  mentions  it  under  the  name 
of  Rhinocolura.  It  was  a  border  city  between  Syria  and  Egypt  and 
seat  of  a  bishop.    Underneath  are, 
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Borders  of  Egypt  and  PaUsHne — Raphidim. — ^Hero  Israel  fought 
Amalek,  Exodus  xvii,  8-14. 

Asemona,  a  city  in  the  desert,  dividing  Egypt  and  the  passage  to 
the  sea. — ^Hashmonah,  one  of  the  camping  stations  of  the  Israelites  in 
the  desert,  Numbers  xxxiii,  29. 

£Z(mMi.— Mentioned  in  Ptolemy,  Geography  (second  century 
A.  D.)  V,  16,  and  Stephen  of  Byzanz,  Ethnica  (sixth  century  A.  D.), 
119,  19.    Modem  Halasa.    Formerly  seat  of  bishop. 

PAo«w.— Qermont-Ganneau  (PEFQS,  1897,  p.  223)  identifies 
it  with  Ehurbet  Futeis  or  Fetis,  situated  half  way  between  Gaza 
and  Beernsheba. 

Desert,  here  Israel  ....  the  brazen  serpent. — Refers  to  the  narra- 
tive in  Numbers  xxi,  8  and  following. 

Desert  of  sin,  here  the  manna  and  the  quails  were  sent,  Exodus  xvii 
and  Numbers  xi,  31. 

Pelonsin. — Pelusium  (the  inscription  to  the  picture  is  wanting 
in  the  reproduction).  On  the  mosaic  it  is  wrongly  placed  on  the 
western  bank  of  the  Pelusian  Nile  arm  instead  of  on  the  east  side. 
The  city  is  frequently  mentioned  elsewhere  and  was  an  episcopal  see. 

NiMos. — Was  likewise  seat  of  bishop. 

Athr^ns. — Mentioned  in  Ptolemy,  IV,  5, 51,  and  Stephen  of  Byzanz, 
17,  3. 

Seihroites. — ^Mentioned  in  Ptolemy,  IV,  5,  53.  It  was  the  name  of 
an  Egyptian  Nome  (province),  with  Heracleapolis  as  capital. 

Tanis. — ^The  Biblical  Zoan,  Numbers  xiii,  22,  etc.  Modem  San. 
According  to  a  legend,  based  on  Psalms  Ixxvin,  12  and  43 ;  Isaiah  xix, 
11  and  13,  it  was  the  birthplace  of  Moses. 

Thmois. — ^Mentioned  in  Stephen  of  Byzanz,  139,  1,  etc. 

Thennesos. — Was  an  episcopal  see. 

Xeis. — ^Frequently  mentioned  elsewhere.  On  the  mosaic  the  sites 
of  Xois  and  Sais  (which  is  wanting  in  the  reproduction)  are  trans- 
posed. 

Paulinos. — Unknown. 

Hermoupolis. — ^Modern  Damanhur. 

Khortaso. — Only  mentioned  in  Stephen  of  Byzanz,  311,  11. 

Kainoupolis. — Unknown. 

APPENDIX.    THE    INSCRIPTIONS  ON  THE  DRAWING. 

The  inscriptions  seen  in  the  left  lower  comer  and  the  right  upper 
comer  of  the  drawing  have  no  connection  with  the  mosaic  map,  but 
were  foimd  on  the  mosaic  floor  of  another  church  in  Medeba  over 
which  houses  have  been  built,  and  have  perhaps  been  joined  to  the 
map  for  the  sake  of  preservation.    They  read: 

1.  In  the  roimd  vignette  on  the  left  side:  ''In  gazing  upon  the 
Yii^in  Mary,  Mother  of  God,  and  upon  Him  whom  she  has  borne. 
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Christ  the  Sovereign  King,  only  Son  of  the  only  God,  be  thou  pure 
in  mind  and  flesh  and  deeds,  in  order  that  thou  mayest  by  thy  pure 
prayers  (help)  the  mortal  people." 

2.  In  the  rectangular  vignette:  '*The  very  beautiful  mosaic  work 
of  this  sanctuary,  and  of  the  holy  house  of  the  altogether  pure  Sover- 
eign Mother  of  God  (has  been  made)  by  the  care  and  zeal  of  this 
town  of  Madeba  for  the  salvation  and  the  reward  of  the  benef actois, 
dead  and  (Uving)  of  this  sanctuary.  Amen,  Lord!  It  was  accom- 
plished by  the  aid  of  God  in  the  month  of  February  of  the  year  674 
induction  5.''  As  it  is  not  known  after  what  era  the  years  were 
reckoned,  the  date  can  not  be  determined.  If  the  Seleucidan  era  was 
intended,  the  year  674  would  correspond  to  362  or  363  A.  D. 

3.  To  the  right  in  one  Kne:  ''Holy  Mary  help  Menas  IV."  Per- 
haps referring  to  some  bishop  or  another  prominent  man  who  was 
buried  m  the  church.* 

4.  The  three  vignettes  on  the  upper  right  opmer:  "Christ  God 
reared  this  house  under  the  holy  Sergius,  bishop  of  the  same  by 
the  zeal  of  the  presbyter  Sergius,  son  of  the  Holy  Aelianus  in  tha 
year.    ♦♦♦''» 

'■ '     '  t 

1  See  PEFQS,  1806,  pp.  208-210;  also  Kubitschek,  p.  868.    Nevue  BlbUqae,  vol.  7, 1806,  pp.  428, 643. 
1  For  a  diacussion  of  the  date,  see  ClerxnoQt-aamiean,  PEFQS,  1897,  p.  224. 
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AN  ALBINO  SALAMANDER,  SPELERPES  BILINEATUS. 


By  Abthttb  M.  Banta  and  Ross  Aiken  Gortner. 
Of  ike  CiJBrrugie  StaHonfcT  Experimental  Evolutionj  Cold  Spring  Harbor,  New  Ybrh. 


In  May,  1912,  while  collecting  amphibian  material  in  the  field  the 
writers  took  an  albinotic  (a  xanthic)  larva  of  SpeUrpes  hilineatus 
Green.  The  larva  was  a  year  old  and  measured  about  4.3  centi- 
meters in  length.  It  was  colored  a  imiform  yellowish  orange,  except 
for  the  gills,  which  were  reddish  from  contained  blood,  and  the  eyes, 
which  appeared  opaque  white.  While  this  individual  entirely  lacked 
black  pigment  in  the  skin,  eyes,  and  connective  tissue  as  well,  it  had 
the  normal  amount  of  yellow  pigment.  In  fact  the  animal  was  so 
conspicuously  yellow  that  it  seemed  hard  to  believe  that  it  did  not 
have  more  than  the  normal  amount  of  this  pigment;  but  a  close 
examination  of  the  skin  of  normal  individuals  convinces  one  that 
there  is  a  large  amount  of  the  yellow  pigment,  but  that  it  is  pretty 
thoroughly  masked  by  the  large  amount  of  melanin  present. 

The  color  of  this  albino  larva  was  recorded  by  using  one  of  the 
Milton.  Bradley  color  tops.  The  exact  shade  of  the  body  color  was 
most  nearly  matched  with  the  following  percentages:  Black,  39; 
white,  9;  orange,  28};  and  yellow,  23}.  A  normal  of  the  same  size 
and  apparent  stage  of  development  was  matched  on  the  head  region 
with:  Black,  74};  white,  8;  orange,  4;  yellow,  13}.  The  body 
region  was  recorded  as:  Black,  85};  white,  4;  orange,  2;  and  yellow, 
&}.  The  percentage  of  black  given  in  the  color  record  of  the  albino 
does  not  indicate  partially  concealed  black  pigment,  but  was  neces- 
sary in  order  to  obtain  the  proper  density  of  the  orange  yellow. 

The  albino  was  kept  in  a  large  battery  jar  provided  with  water, 
sand,  and  stones,  and  was  fed  upon  small  anneUds  and  slender  strands 
of  beef.  It  took  food  very  well  and  grew  rapidly.  It  began  to 
resorb  its  gills  early  in  the  following  October  and  completed  its 
transformation  in  two  or  three  weeks.  Dxu-ing  transformation  it 
became  distinctly  more  orange  in  color  than  it  had  previously  been 
and  there  appeared  two  distinct  dorsal  lines  not  evident  before. 
These  bands  were  at  either  side  of  the  median  line  running  back 
from  just  in  front  of  the  shoulder  region  to  well  along  the  base  of  the 
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tail,  in  the  position  occupied  by  the  heavily  pigmented  bands  in  the 
normal.  They  were  of  a  peculiar  dull  opaque  yellow  appearancei  in 
contrast  with  the  soft,  transparent  orange  yellow  of  the  general 
body  color. 

Tlie  color  drawing,  reproduced  in  the  plate  (Plate  54)^  was  made 
in  July,  1913.  The  normal  drawn  (Plate  55)  was  of  almost  the  same 
size  and,  as  nearly  as  one  could  judge,  of  the  same  stage  of  develop- 
ment as  the-  albino.  The  artist's  ''high  light"  interfered  with  the 
proper  representation  of  the  opaque  line  on  the  left  side  of  the  albino. 

Tlie  presence  of  the  normal  amount  of  yellow  pigment  and  entire 
absence  of  black  pigment  in  the  albino  indicates  in  a  most  interesting 
way  that  the  black  and  yellowish-orange  pigment  in  Spelerpes  are 
inherited  independently  of  each  other  and  that  they  have  a  different 
chemical  origin.  The  writers  hoped  to  rear  the  albino  to  sexual 
maturity  and  secure  offspring  from  it,  but  although  it  had  been  taking 
food  regularly  it  died  in  August,  1913. 

An  oft-repeated  search  in  the  locality  where  the  albino  was  secured 
failed  to  reveal  other  albinos. 

An  albino  strain  of  the  axolotl  has  been  reared  in  captivity  for 
nearly  half  a  centiuy.  So  far  as  the  writers  axe  aware  this  is  the 
only  unquestioned  albino  urodele  on  record.  The  cave-inhabiting 
Proteus  anguineua  is  sometimes  referred  to  as  an  albino,  but  it  is 
distinctly  not  an  albino,  as  has  been  abimdantly  proven  by  the  pro- 
duction of  pigment  in  individuals  kept  for  some  months  in  daylight 
(Zeller,  '88;  Vir6,  '04,  p.  707).  Whether  the  pigmentless  Typhlo- 
molge  rathbuni  (Stejneger,  '96)  of  the  Texas  underground  waters  is 
an  albino,  in  that  it  lacks  capacity  for  pigment  production  under 
conditions  suitable  for  its  development,  has  not  been  determined. 

In  his  discussion  of  cases  of  albinism  in  amphibians  Pavesi  ('79) 
refers  to  some  reputed  but  doubtful  cases  of  sJbino  urodeles.  The 
only  case  the  description  of  which  has  been  examined  by  the  writers 
•is  that  of  a  Sdlamandra  maculosa  referred  to  by  Latreifle  ('02,  p.  220),* 
though  this  case,  too,  was  called  in  question  by  later  writers.  There 
are  numerous  records  in  the  literature  of  so-called  partial  albino 
urodeles.  Many  of  these,  however,  are  merely  slightly  pigmented 
individuals,  such  as  occur  frequently  in  amphibian  material  reared 
imder  laboratory  conditions  and  probably  have  no  genetic  significance. 

Britcher  ('99)  discovered  pigmentless  eggs  of  Ambystoma  puno' 
iatum,  but  in  the  course  of  development  the  normal  amoimt  of  pig- 
ment was  produced.  Such  a  case  is  comparable  to  what  normally 
occurs  in  the  development  of  Cryptobranchus,  Spelerpes,  Plethodon, 

1  This  Js  not  the  original  dflMdptkm,  for  as  Dr.  BtajMgir  suggests  <'Latz«ille  (18QS)  onlynfan  totbe 
Paduan  albino  Balamandra  at  third  hand.  It  was  apparently  first  described  and  flguied  In  16S3  by 
Wnrffbaln  (Salaznandndogia,  pi.  2,  flg.  1).  In  176S  Laorenti  gave  this  specimen  a  binominal  appellatioa 
Bdlamaiiira  caiuUda  (Byn.  Kept,  p.  41)  quoting  Wurilbain.  Latreille  took  his  reference  to  this  speeisMD 
from  Qmelin's  Byst  Nat.«  1788." 
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Desmognathiis,  and  other  colorless  amphibiaii  eggs  which  produce 
pigmented  lanrae.  During  the  season  of  1914  Prof.  T.  H.  Morgan, 
of  Columbia  University,  procured  pigmentless  eggs  of  the  common 
toad  and  kept  them  through  their  development  until  they  were  nearly 
ready  to  trtmsform.  Early  in  their  development  they  acquired  the 
normal  pigment  for  toad  larvae.  The  larvae  were  distributed  in 
convenient  ponds  at  Cold  Spring  Harbor  in  the  hope  of  finding  more 
of  the  same  sort  of  eggs  again. 

A  number  of  cases  of  albino  anurans  have  been  reported  in  European 
species.  Pavesi  ('79}  and  Boulenger  ('97,  pp.  28-29)  report  such 
cases  and  review  a  number  of  those  reported  by  others.  These  albinos 
include  larvae  of  Rana  eaculeTUa,  larvae  and  adults  of  Rana  temr 
poraria,  a  BornMnator  pachypus,  larvae  of  Bufo  viridisy  and  larvae  and 
adults  of  Alytes  ohstetricana.  Of  the  last-named  species  H6ron-Royer 
C86)  reared  adult  albinos  from  albinotic  larvae  and  in  turn  got  off- 
spring of  the  same  sort  from  them.  Most,  at  least,  of  these  albino 
anurans  were  unquestionably  xanthic  specimens,  possessing  abundant 
yellow  pigment,  as  our  Spelerpes  did. 

BIBLIOGRAPHY. 

BouLENOEBi  G.  A. ,  '97-'98.— The  taiUess  batraddazis  of  Euzope.    London,  Ray  Soc., 

pt.  1, 1897;  pt.  2,  1898. 
Brttcher,  H.  W.,  '99. — An  occuirence  of  albino  eggs  of  the  spotted  salamander, 

Amhystama  punctatum  L.    Trans.  Amer.  Hicr.  Soc.i  vol.  20,  pp.  69-74. 
HiRON-RoYXR,  '86.— Sui  la  reproduction  de  Talbinisme  par  yde  h^r^taire  ches 

TAlyte  accoucheur  et  but  I'accouplement  de  ce  Batracien.    Bull.  Soc.  Zool. 

Prance,  1886,  pp.  671-^79. 
Latrbelle,  p.  a.,  '02.— Histoire  naturelle  des  reptiles.    Paris,  1802,  vol.  2. 
Paybsi,  p.,  '79. — Sull  albinismo  nelBatraci.  Rendic.  Istit.  Lombard  (2),  vol.  12,  pp. 

528^534. 
Stbjneobr,  L.,  '96. — ^Description  of  a  new  genus,  new  species,  of  blind  tailed  batra- 

chian  from  the  subterranean  waters  of  Texas.    Proc.  U.  S.  Nat.  Mus.,  vol.  18, 

pp.  619-«21. 
Ymk,  A.,  '04. — Sur  quelques  expMences  effectu^es  au  laboratoire  des  Oatacombes 

du  Museum  d'hktoire  naturelle.    Gompt.  Rend.  Acad.  Sci.  Paris,  vol.  138,  pp. 

70^708. 
Zbllbr,  £.,  '88.— Ueber  die  Larve  des  Proteus  anguineus.    Zool.  Anz.,  vol.  11,  Oct.  8, 

1888,  pp.  570-672. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL   MUSEUM 


PROCEEDINGS,  VOL.  49     PL.  64 


J 


f 


Albino  Spelerpes  bilineatus  (Green)  x  4. 
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Normal  Spelerpes  bilineatus  (Green)  x  4. 
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A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE  EXTINCT 
SIRENIAN  DESMOSTYLUS  HESPERUS  MARSH. 


By  Qliyeb  p.  Hay, 
BeBeardi  AuodaJU  ofUkt  Camagie  InstUutum  qf  WaMngUm, 


The  genus  Desmoatyhis  has  been  the  subject  of  a  number  of  papers 
and  its  position  among  the  mammals  a  matter  of  some  dispute.  The 
genus  was  described  by  Marsh  in  1888.*  Exactly  what  parts  of  the 
animal  Marsh  had  at  his  disposal  the  writer  does  not  know.  There 
were  some  teeth  or  parts  of  them;  and  a  lumbar  vertebra  is  men- 
tioned as  being  one  of  the  best  preserved  specimens.  His  figures 
are  views  of  a  part  of  one  tooth.  The  materials  had  been  found  in 
Alameda  County,  California;  and,  according  to  Marsh's  knowledge, 
had  been  associated  with  a  morotherium,  a  mastodon,  a  camel,  and 
one  or  more  extinct  species  of  horses.  All  these  were  regarded  by 
Marsh  as  indicating  the  Pliocene  age  of  the  animal.  He  referred  the 
genus  De&mostylus  to  the  Sirenia. 

In  1891  Flower  and  Lydekker '  mentioned  the  genus  and  xef erred 
it  to  the  HalicoridflB.  Tlie  next  discussion  of  the  genus  appears  to 
have  been  that  of  Prof.  H.  F.  Osbom,'  in  1902.  Osbom's  remarks 
were  occasioned  by  a  paper  published  by  Yoshiwara  and  Iwasaki.* 
This  last  mentioned  paper  will  be  frequently  referred  to  in  the  present 
article.  In  Osbom's  communication  there  was  incorporated  a  note 
sent  him  by  Prof.  John  C.  Merriam,  of  the  University  of  California, 
in  which  the  latter  discussed  the  geographical  range  of  the  genus. 
He  informs  us  that  besides  the  specimens  of  teeth  in  Marsh's  hands 
there  were  others  known  to  him.  One  of  these  had  been  found  in 
''Canores  CafLon,  in  the  foothills  of  the  west  side  of  the  lower  end  of 
the  San  Joaquin  Valley."  Another  tooth,  in  the  museimi  of  the  Cali- 
fornia Academy  of  Science,  was  of  imknown  origin.  A  third  was  in 
the  hands  of  the  late  Professor  Condon  of  the  University  of  Oregon 
and  had  been  picked  up  on  the  beach  of  Yaquina  Bay,  Oregon. 
Merriam  stated  that  the  CaUfomian  specimen  appeared  to  have  come 

1  Amer.  Joum.  Sd.,  ser.  3,  vol.  35,  pp.  94-00,  figs.  1-3. 

a  Mammab,  Uving  and  extinct,  p.  223.  m 

*  Sdenoe,  n.  s.,  yoL  10,  pp.  713,  714. 

*  Journ.  College  Sdenoe,  Imp.  Univ.  Tokyo,  vol.  10,  art.  0,  pp.  1-13,  pb.  1-3, 4  text  figs. 
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from  fresh-water  beds  of  late  Tertiary  or  Quaternary  age.  None  of 
these  materials  threw  any  additional  light  on  the  nature  of  the  ani- 
mal which  was  going  under  the  name  of  Desmoatyhu. 

Yoshiwara  and  Iwasaki,  in  the  paper  cited,  described  a  part  of  a 
skull  of  an  animal  whose  relationships  were  not  definitely  determined 
by  them  and  to  which  they  gave  no  generic  or  specific  name.  How- 
ever, they  conduded  that  the  animal  was  a  proboscidean,  but  they 
also  recognized  its  sirenian  relationships.  The  specimen  presented 
the  front  end  of  the  skull  from  the  snout  to  the  rear  of  the  upper 
maxillae  and  the  lower  jaw  from  the  front  to  a  point  below  the  orbit. 
The  length  of  the  specimen  was  550  mm.,  about  21.6  inches.  It  pre- 
sented a  ntunber  of  teeth;  and  these,  in  the  paper  published,  were 
beautifully  figured.  On  the  publication  of  this  paper  both  Osbom 
and  Merriam  recognized  that  the  animal  belonged  to  Marsh's  genus 
Deamostylus;  and  this  recognition  led  to  the  communication  made 
by  Osbom  to  Science  in  which  Merriam's  note  is  contained. 

In  1906  Merriam  ^  published  a  paper  on  the  subject,  in  which  he 
noted  two  additional  finds  of  teeth  of  Desmastylus,  One  specimen 
had  been  obtained  at  La  Panza,  San  Luis  Obispo  County,  California; 
the  second  lot,  near  Santa  Ana,  Orange  County,  in  the  same  State. 
Both  lots  occurred  in  marine  shales  of  Miocene  age.  Thus  the  animal 
had  been  found  in  three  cases  in  marine  deposits  of  Miocene  times, 
once  at  Yaquina  Bay,  Oregon,  and  in  two  places  in  the  southern  half 
of  California.  This  sufficed  to  prove  that  there  was  some  error  in 
Marsh's  statement  that  the  Desmosiylus  teeth  had  been  found  asso- 
ciated with  extinct  horses,  camels,  and  edentates.  The  error  may 
have  arisen  on  the  part  of  the  collector  of  Marsh's  materials. 

In  1911  Merriam  published  additional  notes  on  Desmastylus.^  In 
this  paper  he  showed  that  Marsh's  type  had  not  been  found  in  Ala- 
meda County,  but  in  Contra  Costa.  Merriam  regards  the  genus  as 
belonging  to  the  lower  Miocene. 

In  April  of  the  present  year  I  received  from  Mrs.  Ellen  Condon 
McComack,  of  Eugene,  Oregon,  a  letter  in  which  &he  informed  me 
that  Mr.  J.  G.  Crawford,  of  Albany,  Oregon,  had  in  his  possession  a 
skull  which  she  believed  to  belong  to  some  sirenian.  Mrs.  McCor- 
nack  enclosed  photographs  of  this  specimen  and  likewise  a  sketch 
of  a  tooth  which  is  in  the  University  of  Oregon.  This  is  quite  cer- 
tainly the  tooth  which  is  mentioned  by  Merriam  as  having  been  in 
the  possession  of  Professor  Condon.  Mrs.  McComack  is  the  daugh- 
ter of  Professor  Condon  and  takes  great  interest  in  the  subjects  which 
occupied  the  attention  of  her  father. 

As  a  result  of  negotiations  with  Mr.  Crawford  the  skull,  together 
with  a  tooth  of  probably  another  individual  and  two  cetacean  ver- 

>  Science,  vol.  24,  pp.  151-163.  *  BnU.  Dept.  Qaol.  Univ.  Calif.,  vol.  6,  pp.  403-413,  figs.  1-U. 
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tebrae,  was  purchased  for  the  United  States  National  Museum.  It 
has  the  catalogue  number  8181. 

This  skull,  according  to  information  furnished  bj  Mr.  Crawford, 
was  found  in  Miocene  shales  at  the  mouth  of  Spencer  Creek,  which 
flows  into  Yaquina  Bay.  From  Mrs.  McComack  I  learn  that  it  was 
about  eight  miles  farther  south  that  was  found  the  fossil  seal,  De^ 
matophoca  oregoTiensis,  which  was  described  by  Professor  Condon  * 
in  1906.  Mr.  Crawford  foimd  the  skull  yet  enclosed  in  the  rock 
on  the  beach,  with  the  palatal  surface  upward  and  washed  by  the 
waves;  and  he  chiseled  it  out  with  some  of  the  matrix  adhering. 
This  matrix  is  exceedingly  hard  and  it  adhered  closely  to  the  bone; 
and  with  difficulty  it  has  been  removed  since  the  skull  was  brought 
to  the  United  States  National  Museum.  The  skull  was  foimd  in  the 
year  1907. 

The  skull  has  suffered  some  injuries.  The  lower  jaw  is  gone.  The 
snout  is  missing  nearly  as  far  back  as  the  rear  of  the  external  nares; 
and  just  behind  this  opening  some  bone,  is  missing  as  a  result  of  a 
transverse  fracture.  A  part  of  the  occipital  crest  is  missing  on  one 
side.  The  crowns  of  all  the  teeth  which  had  been  in  use  are  broken 
off.  Other  slight  injuries  occur  here  and  there.  It  is  evident  that 
the  skull  belonged  to  Marsh's  species  Desmostylus  hesperus  and  that 
the  Japanese  skull  already  mentioned  belonged  to  a  closely  related 
species.  The  two  skulls  in  many  ways  supplement  each  other.  The 
Japanese  skull  was  nearly  twice  as  large  as  the  Oregon  specimen. 

The  following  measurements  have  been  determined: 

Meagwrements  of  skull  of  Deamostyhu  hesperus,  in  mUlimtten. 

Extreme  length  of  skull,  as  preserved 310 

Basilar  length,  about 360 

From  front  of  foramen  magnum  to  rear  of  hard  palate 110 

From  front  of  foramen  magnum  to  palato-maxillary  suture 175 

From  front  of  foramen  magnum  to  front  of  basisphenoid 55 

From  outside  to  outside  of  occipital  condyles 109 

Foramen  magnum,  width  from  side  to  side 42 

Foramen  magniun,  height  of 27 

Width  of  skull  from  outside  to  outside  of  mastoids 190 

Width  of  skull  on  zygomatic  arch,  just  over  ear  cavity 194 

Width  of  supraoccipital  bone 128 

Width  of  brain  case  at  center  of  squamosals 123 

Length  of  parietal  bone  on  midline 55 

Greatest  length  of  parietal 140 

Width  of  parietal  at  hinder  end 132 

Distance  between  anterior  processes  of  parietal 76 

Length  of  suture  between  the  frontals 106 

From  rear  of  frontals  to  line  j  oining  their  front  ends 150 

Length  of  suture  between  the  nasals,  about 100 

From  outside  to  outside  of  nasals 30 

Distance  across  skull  at  supraorbital  processes Ill 

Width  of  skull  at  constriction  behind  orbits 80 

i  Condon,  Univ.  Oregon  Boll.,  vol.  3,  No.  8;  Wortman,  Sdenoe,  vol.  24,  p.  80. 
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Width  of  skull  acroes  sygomatic  arches,  at  front  of  the  glendd  fossse 210 

Width  of  skull  at  front  of  zygomatic  processes  ol  the  temporal  bone. . .  ? 190 

From  front  of  one  orbit  to  front  of  the  other 93 

Width  of  snout  at  the  rear  of  the  nasal  opening 77 

Width  of  hinder  nares 54 

Width  of  palate  between  second  molars 65 

Width  of  palate  between  front  premolars 68 

It  seems  best,  first  of  all,  to  compare  briefly  Desmostyhis  with  other 
sirenians.    From  all  existing  fonns  it  differs  in  having  the  snout 
httle  bent  down  on  the  axis  of  the  cranium  (pi.  68,  fig.  1).     Yoshi- 
wara  and  Iwasaki  state  that  in  their  specimen  the  jaws  showed  no 
trace  of  a  downward  curvature,  but  one  has  only  to  view  their  plate  2 
to  see  that  there  is  a  downward  flexure  of  the  face  about  halfway 
between  the  tip  of  the  snout  and  the  orbit.    However,  in  Owen's 
ProrasiomuSj  from  the  Eocene  of  Jamaica,  the  jaws  appear  not  to 
have  been  bent  at  all  downward.     In  Desmostyhis  the  flexiu-e  so 
commonly  foxmd  in  sirenians  is  just  beginning  to  manifest  itself.     It 
appears  to  be  somewhat  more  strongly  developed  in  Z?.  hesperus  than 
in  the  Japanese  form.    Another  feature  of  Desmostylus  which  dis- 
tinguishes it  from  most  of  its  kindred  is  the  small  size  and  the 
anterior  position  of  the  external  narial  opening.    This  is  about  the 
size  of  the  orbit,  and  has  its  anterior  border  a  short  distance  behind 
the  front  of  the  jaw  and  far  in  advance  of  the  orbits.     In  a  specimen 
of  manatee  from  Demarara  River  it  begins  quite  as  far  in  front,  but 
it  extends  far  behind  the  orbit  and  is  equal  to  nearly  one-half  of  the 
length  of  the  skull.     In  ProraMomus  the  nostril  is  about  the  size  of 
the  orbit,  but  its  rear  comes  nearly  to  the  front  of  the  latter.     In  the 
Eocene  sirenians  of  Egypt,  Eotherium  and  Eosiren,  as  described  and 
figured  by  Andrews,*  the  external  nasal  opening  is  rather  large  and 
extends  back  to  or  beyond  the  front  of  the  orbit. 

In  Desmostylus  the  nasals  are  less  reduced  than  in  other  knoWn 
sirenians  (pi.  56).  The  brain  case  is  less  compressed  than  in  most 
sirenians  and  there  are  very  feebly  developed  temporal  ridges. 
Something  Uke  this  condition  seems  to  be  found  in  Eotherium,^  The 
teeth  of  Desmostylus  differ  greatly  from  those  of  other  Sirenia.  In 
the  lower  jaw  there  are  two  pairs  of  tusks.'  The  molars  consist  of  a 
varying  number  of  closely  appressed  columns  which  spring  from  the 
base  of  the  crown. 

In  all  the  ways  mentioned  in  which  this  skull  differs  from  that  of 
other  described  sirenians,  except  the  teeth,  it  is  more  primitive  than 
the  hitherto  described  forms,  except  probably  Prorastomus.  Evi- 
dently the  animal  will  enter  none  of  the  families  hitherto  proposed. 
A  separate  family  must  be  constituted  for  it,  and  naturally  it  must 
take  the  name 

1  Andrews,  Catalogue  of  tbe  Tertiary  Vertebrata  of  tbe  FayOm,  Egypt,  p.  306. 
>  YotUwara  and  Iwasaki,  Jonm.  Cdiege  Scien.,  Imp.  Univ.  Tdkyo,  voL  M,  p.  5. 
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DESMOSTYUDAE,  new  fanuly. 

Diagnosis  of  famUy.^Snont  and  lower  jaw  elongate  and  only 
slightly  bent  downward.  Nasal  opening  small  and  far  in  advance  of 
the  orbits.  Brain  case  more  inflated  behind  and  not  compressed  in 
front,  and  the  temporal  ridges  feebly  developed.  Upper  jaw  with 
one  pair  of  possibly  latent  tusks;  lower  jaw  with  two  pairs  of  hori- 
zontal protruding  tusks.  Molars  high  crowned,  composed  of  two 
longitudinal  rows  of  appressed  colunms,  with  sometimes  one  or  more 
intercalated  columns. 

The  only  genus  at  present  known  to  belong  to  the  family  is  Dea- 
mostylus,  the  diagnosis  of  which  must  be  the  same  as  that  of  the 
family,  as  above  given.  To  this  genus  belongs  the  type  Desmostylus 
Jiesperas  Marsh,  here  to  be  described,  and  the  Japanese  ^species  to  be 
named  below. 

As  will  be  seen  from  the  illustrations  (pis.  56-58),  the  skull  is  elon- 
gate, the  snout  rather  narrow  and  prolonged,  but  truncated  in  front. 
The  imdulating  surface  of  the  occiput  makes  slightly  less  than  a  right 
angle  with  the  axis  of  the  skull.  Along  the  midline,  beginning  behind, 
the  surface  is  convex  over  the  brain  case,  concave  behind  the  orbits, 
then  again  convex  to  the  descending  snout.  Viewed  from  above 
there  appears  in  front  of  the  orbits  no  such  sudden  contraction  in 
width  as  is  seen  in  Trichechus  and  Halieore.  On  the  left  side  the  con- 
traction seems  to  be  more  abrupt  because  of  the  lack  of  some  bone. 
According  to  Andrews'  figures,  the  contraction  in  the  width  is  abrupt 
and  considerable  in  Eosiren;  while  in  Eoiherium,  although  the  reduc- 
tion in  width  is  less  sudden,  it  continues  nearly  to  the  front  of  the 
snout.  Apparently  the  center  of  the  orbit  in  Desmostylus  is  very 
nearly  halfway  from  the  occipital  crest  to  the  front  of  the  snout. 
This  was  the  position  of  the  orbit  in  Prorastomus  and  apparently  also 
in  EoOierium^  both  belonging  to  the  Eocene. 

The  supraoccipital  (pi.  58,  fig.  2)  joins  the  exoccipitals  below  and 
the  parietal  above.  Its  outer  angles  barely  come  into  contact  with 
the  squamosal.  In  the  lower  half  of  the  midline  of  the  supraoccipital 
there  is  a  shallow  groove;  in  the  upper  half  a  slight  ridge,  which 
upwardly  expands  into  the  occipital  crest.  This  crest  is  formed  prin- 
cipally by  the  supraoccipital  as  far  as  the  latter  extends.  On  each 
side  of  the  ascending  ridge  the  bone  is  slightly  excavated.  It  does 
not  enter  into  the  boundary  of  the  foramen  magnum. 

The  exoccipitals  and  the  basisphenoid  form  a  single  mass.  The 
suture  in  front  of  the  latter  is  yet  open.  The  exoccipitals  meet  above 
the  foramen  magnum  a  distance  of  12  mm.  The  occipital  condyles 
are  sessile.  The  foramen  is  wider  than  high  and  is  notched  neither 
above  nor  below.  Laterally,  the  exoccipital  comes  into  contact  with 
81022**— Proc.N.M.vol.49— 15 ^25 
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the  upper  hinder  angle  of  the  squamosal  for  a  distance  of  28  mm.; 
below  this  it  joins  the  mastoid  portion  of  the  petrosal  bone  apparently 
to  the  lower  end  of  the  paroccipital  process.  These  processes  prob- 
ably extended  down  to  the  level  of  the  lower  surface  of  the  occipital 
condyles;  but  the  latter  are  slightly  eroded,  the  former  considerably. 
From  the  paroccipital  process  a  strong  ridge  extends  forward  and 
joins  the  petrosal  ridge;  while  higher  up,  in  front  of  the  mastoid,  the 
base  of  the  paroccipital  process  joins  for  a  short  distance  the  squamo- 
sal. In  front  of  each  of  the  condyles  is  a  large  condylar  foramen. 
From  the  mesial  border  of  one  of  these  to  that  of  the  other,  across  the 
basioccipital,  is  a  distance  of  60  mm.  The  width  of  the  ant^or  end 
of  this  bone  is  47  nmi.  The  bone  is  nearly  flat  on  its  lower  surface. 
In  each  upper  outer  angle  of  the  exoccipital  is  a  deep  depression,  quite 
certainly  a  foramen;  but  the  matrix  has  not  been  removed  entirely. 
The  height  of  the  rear  of  the  skull  from  the  upper  lip  of  the  foramen 
magnum  is  100  mm.;  from  the  lower  lip,  122  mm. 

The  parietal  (pis.  66,  68)  is  a  large  bone  which  has  many  of  the 
characteristics  of  that  of  Trichechus,  but  it  is  more  extended  fore 
and  aft.  Along  the  midline  there  are  on  the  surface  many  fine 
twisted  lines  and  grooves  which  suggest  that  a  median  suture  had 
only  recently  closed. 

Weber  ^  in  speaking  of  the  sirenians  states  that  the  parietals 
are  united  in  a  sagittal  suture,  but  in  a  skull  of  Trichechus  and 
one  of  HcHicore  at  hand  there  are  seen  no  traces  of  this  suture. 
It  is  present  in  skulls  of  Eydrodamalis  (Rhytina).  On  each  side, 
the  parietal  sends  forward  a  narrow  process  which  reaches  nearly 
to  the  rear  of  the  orbit.  In  the  wide  notch  between  these  is 
received  the  hinder  ends  of  the  frontals.  In  both  Trichechus  and 
Halicore  the  parietal  sends  down  a  process  which  joins  the  alisphenoid. 
These  bones  join  likewise  in  Eotherium.  In  Desmostylus  the  two 
bones  are  well  separated  by  a  process  of  the  frontal,  which  extends 
backward  and  joins  the  squamosal.  On  each  side  of  the  parietal, 
about  20  mm.  from  the  midline,  is  a  low  temporal  ridge.  From  side 
to  side  the  parietal  is  arched,  although  slightly  flattened  between 
the  ridges  just  mentioned. 

Each  squamosal  is  a  large  bone  which  contributes  to  the  forma- 
tion of  the  side  walls  of  the  brain-case,  partly  incloses  the  auditory 
organ,  forms  a  surface  for  the  articulation  of  the  lower  jaw,  and 
sends  a  great  process  forward  to  assist  in  forming  the  zygomatic 
arch.  The  suture  formed  with  the  parietal  is  100  mm.  long.  The 
lower  hinder  angle  forms  a  rough  post-tympanic  process,  which  joins 
the  mastoid  portion  of  the  otic.  The  zygomatic  process  extends 
forward  to  a  point  160  mm.  in  front  of  tJie  rear  of  the  squamosal, 
where  it  joins  the  malar.    Unlike  that  of  Trichechus  and  Halicore, 

tl>ie8augetiere,p.798. 
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this  process  extends  backward  on  its  upper  edge  to  the  outer  end  of 
the  occipital  ridge.  The  lower  border  of  the  process  extends  back- 
ward and  inward  to  the  bulla-like  tympanic  ridge.  Between  these 
two  borders,  or  roots,  of  the  zygomatic  process  is  a  large  tympanic 
cavity.  At  the  front  of  this  cavity  the  process  is  33  mm.  high;  at 
the  rear  of  the  malar  bone,  two-thirds  of  the  length  from  the  rear, 
it  is  53  mm.  high  and  14  mm.  thick.  The  glenoid  fossa  is  quite 
different  from  that  of  either  Triche€hu8  or  Hdlicore.  In  these  genera 
the  articular  surface  for  the  lower  jaw  is  elevated  (as  seen  with  the 
palatal  surface  held  upward)  above  the  surrounding  bone.  In 
TricheckuSj  especially,  there  is  a  deep  transverse  groove  behind  this 
surface,  and  behind  the  groove  is  a  ridge.  In  Desmostylus  the  articu- 
latory  surface  is  flat  and  on  a  level  with  the  rest  of  the  bone.  It 
measures  39  mm.  from  side  to  side;  22  mm.  from  front  to  rear. 

The  auditory  organ  is  very  different  from  that  seen  in  Tricheckua 
and  Haiicore.  In  the  former  there  is  an  oval  opening  74  mm.  wide 
and  53  nmi.  long  between  the  exoccipital  and  the  alisphenoid,  and 
this  is  occupied  mostly  by  the  otic  bones.  It  is  smaller  in  HcHicare, 
but  still  large.  In  Desmostylus  what  corresponds  to  the  same  open- 
ing extends  obliquely  forward  and  inward  a  distance  of  about  60  mm. 
and  fore  and  aft  about  20  mm.  Included  in  this  opening  is,  out- 
wardly, what  is  probably  the  stylomastoid  foramen;  mesially,  the 
foramen  lacerum  posterius.  In  front  of  these  openings,  running 
obliquely  forward  and  inward,  is  a  ridge  50  mm.  long,  about  12  mm. 
high,  and  7  mm.  thick  at  the  base.  It  is  wedged  in  between  the  glen- 
oid fossa  and  a  part  of  the  alisphenoid  in  front  and  the  exoccipital 
behind.  It  evidently  corresponds  to  the  tympanic  bulla  of  the  ox. 
In  the  deep  tympanic  cavity  the  tympanic  ring  is  probably  not 
ankylosed  to  the  surrounding  bones,  but  the  sutures  can  not  be 
distinguished. 

In  Tricheehus  and  Haiicore  there  is  a  cleft  between  the  exoccipital 
and  the  squamosal  which  is  partly  filled  up  by  the  mastoid  portion 
of  the  petrous  bone.  In  Desmostylus  the  mastoid  portion  is  rela^ 
lively  much  larger  and  forms  a  prominent  portion  of  the  hinder  lower 
angle  of  the  skull.  Seen  from  behind  it  forms  a  strip  of  bone  60  mm. 
or  more  high  and  28  mm.  wide,  tightly  wedged  in  between  the  par- 
occipital  and  post-tympanic  processes.  Seen  from  below  it  passes 
between  the  processes  nearly  to  the  stylomastoid  foramen.  In  a 
young  musk-ox  I  find  a  very  similarly  disposed  mastoid,  but  it  is  only 
55  mm.  high  and  11  mm.  wide. 

As  already  stated  the  alisphenoid  does  not  come  into  contact  with 
the  parietal.  The  pterygoid  processes  are  feeble  in  comparison 
with  those  of  Tricheehus.  They  are  thin — about  8  mm.  or  10  mm. 
thick,  and  they  descend  from  the  level  of  the  basisphenoid  only 
about  20  mm.    In  a  skull  of  Tricheehus  they  descend  a  distance  of 
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about  44  mm.  and  are  18  mm.  thick.  Near  the  hinder  border  of  the 
bone  is  seen  the  foramen  ovale.  Just  behind  this  the  alisphenoid 
sends  backward  a  splint  of  bone  against  the  front  of  the  bulla-like 
ridge,  much  as  is  seen  in  the  skull  of  a  cow  at  hand.  Anteriorly  the 
alisphenoid  joins  the  frontal  above  and  the  maxilla  and  the  palatine 
below.  The  suture  with  the  maxilla  appears  to  be  hidden  in  a  deep 
fold  behind  the  capsule  of  the  hindermost  tooth;  and  in  this  fold,  too, 
are  concealed  the  optic  and  other  foramina. 

The  palatines  are  more  extensively  developed  than  in  IHehechus 
and  HaUcore.  They  resemble  the  same  bones  in  Eoiherium.  They 
extend  forward  to  a  line  joining  the  front  ends  of  the  penultimate 
molars.  Here,  taken  together,  they  have  a  width  of  30  nun.  Poste- 
riorly the  bones  widen,  so  that  at  the  front  of  the  hinder  nares  they 
are  60  mm.  wide,  while  at  the  middle  of  the  mesopterygoid  fossa  the 
distance  between  their  outer  borders  is  70  mm.  As  seen  when  the 
skull  is  turned  with  the  palate  upward,  the  hinder  branches  of  the 
palatines  overlap  and  conceal  the  edges  of  the  pterygoid  processes 
of  the  alisphenoid,  extending  backward  nearly  to  the  rear  of  the 
basisphenoid.  The  suture  between  the  palatines  and  the  maxillae 
are  smooth  and  straight  laterally,  but  in  front  they  are  very  ja^ed. 

On  accoimt  of  the  advanced  position  of  the  external  nares,  the 
frontal  bones  are  more  normally  developed  than  in  probably  any 
other  sirenian.  From  their  rear  to  a  line  joining  their  anterior  ends 
is  a  distance  of  148  mm.  Posteriorly  they  fit  into  a  broad  notch 
between  the  parietals;  in  front  they  form  a  notch  for  the  rear  ends 
of  the  nasals.  Their  greatest  breadth  is  at  the  supraorbital  process, 
and  here  it  is  110  mm.  At  this  place  they  overlap  the  lachrymals. 
The  hinder  ends  of  the  processes  which  join  the  squamosals  are 
97  mm.  apart.  These  processes  are  21  mm.  wide  and  extend  back- 
ward from  their  divergence  from  the  body  of  the  bone  a  distance  of 
37  mm.  The  lower  border  of  each  process  joins  the  alisphenoid  of  its 
side,  and  the  suture  can  be  followed  forward  until  it  disappears  in 
the  fold  between  the  capsule  of  the  last  molar  and  the  bodyof the 
frontal.    The  anterior  end  of  each  frontal  is  truncated. 

The  nasals  have  the  anterior  end  injured,  but  there  is  no  reason 
to  suppose  that  they  terminate  in  front  in  any  way  different  from 
that  seen  in  Yoshiwara  and  Iwasaki's  specimen.  Quite  certainly 
they  ended  in  front  in  a  sharp  point  a  few  millimeters  behind  the 
nasal  opening.  The  length  of  each  was  dose  to  100  mm.,  the  greatest 
width  of  the  two  combined  is  30  nun.  Posteriorly  they  are  enclosed 
in  a  notch  between  the  f rentals;  laterally  they  xmite  with  the  m&x- 
illae  for  a  distance  of  16  mm.;  and  for  iJie  rest  of  their  length  with 
the  premaxillae.  The  relations  of  these  bones  are  not  greatly  diffef' 
ent  from  those  of  an  ox,  except  that  they  do  not  come  into  contact 
with  the  lachrymals. 
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The  lachiTinal  (pis.  56,  58,  7)  is  a  very  considerable  bone  in  Des- 
mo9tylu8.  It  does  not  appear  on  the  face,  as  in  the  Ungulata,  but  it 
forms  the  inner  wall  and  the  roof  of  the  orbit.  The  position  is  as  in 
the  elephant,  but  the  bone  is  far  more  developed  than  in  the  elephant. 
The  sutures  bounding  its  hinder  half  are  not  as  distinct  as  desirable, 
but  the  length  from  the  front  to  the  rear  is  at  least  50  mm.  Over 
the  orbit  it  forms  the  supraorbital  process,  but  it  is  here  covered 
over  by  the  frontal.  In  ^e  specimen  described  the  frontal  on  the 
right  side  has  been  split  off  from  the  process  so  as  to  expose  the  part 
belonging  to  the  lachrymal.  This  bone  does  not  come  into  contact 
with  the  suborbital  process  of  the  malar,  as  it  does  in  Halicoref  but 
there  intervenes  between  them  a  narrow  strip  of  the  maxilla.  The 
lachrymal  is  imperforate. 

The  maxillae  have  lost  a  part  of  their  anterior  ends.  In  Yoshiwara 
and  Iwasaki's  figures  these  bones  are  represented  as  coming  forward 
as  far  as  the  front  of  the  nasal  opening;  hence  in  our  specimen  prob- 
ably about  50  mm.  of  each  bone  is  Tnissing  at  the  side  of  the  snout. 
On  the  palatal  surface,  near  the  midline,  is  seen  a  fragment  of  the 
premaxilla  and  the  premaxiUo-maxillary  suture.  From  this  suture 
to  the  hinder  end  of  the  maxilla  is  a  distance  of  180  mm.  In  front 
of  the  orbit  it  rises  to  join  the  nasal  for  a  distance  of  about  18  mm. 
Anteriorly  this  nasal  process  joins  the  premaxilla;  posteriorly  the 
frontal  and  lachrymal.  At  the  front  of  the  orbit  the  maxilla  passes 
beneath  the  anterior  process  of  the  malar.  Just  how  it  ends  at  the 
anterior  end  of  the  zygomatic  arch  is  not  dear,  inasmuch  as  the 
bone  is  injured  here  on  both  sides.  On  the  underside  of  the  arch, 
below  the  rear  of  the  orbit,  there  appears  to  have  been  a  downwardly 
directed  process,  similar  to  that  which  is  seen  in  HaUccre  and  Tri- 
chechus,  descending  from  the  lower  border  of  the  malar.  The  dimen- 
sions of  this  process  can  not  be  determined  exactly,  except  that  here 
the  bone  is  about  5.5  mm.  thick. 

Beneath  the  shelf  of  bone  under  the  orbit,  formed  by  the  malar 
and  the  maxilla,  the  bone  is  conspicuously  excavated.  Vertically 
the  excavation  reaches  from  the  side  of  the  snout  to  the  alveolar 
border  of  the  jaw;  fore  and  aft,  from  the  side  of  the  snout  to  below 
the  rear  of  the  orbit.  In  the  bottom  of  this  excavation  opens  the 
infraorbital  foramen.  Seen  from  below,  the  maxillae  meet  in  the  mid- 
line by  a  straight  suture  along  a  low  ridge;  and  they  extend  backward 
to  join  the  palatines,  as  has  been  described.  The  palate  along  these 
bones  is  concave  longitudinally  as  well  as  transversely.  At  the  rear, 
at  some  distance  in  front  of  the  palatine  suture,  is  a  pair  of  openings, 
the  post-palatine  foramina,  llie  alveolar  border  on  each  side  is 
narrow  in  front,  but  about  half  way  back  to  the  palatine  border  it 
begins  to  widen,  to  accommodate  the  teeth.  At  the  rear  this  border 
is  bounded  inwardly  by  a  strong  ridge  which  articulates  with  the 
palatine. 
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The  rear  of  the  maxilla  on  each  side  forms  a  great  capsule,  in  which 
is  enclosed  the  developing  hindermost  molar,  lliis  protrudes 
upwardly  into  the  front  of  the  temporal  fossa  and  almost  into  the 
rear  of  the  orbit.  It  has  a  length  of  nearly  80  mm.,  a  height  of  53 
mm.,  and  a  width  of  48  mm. 

The  premaxillae  are  seen  on  the  upper  surface  of  the  skull  as  a 
pair  of  lance-like  processes,  one  at  each  side  of  the  nasal  opening, 
passing  backward  to  become  wedged  in  between  the  nasal  and  the 
ascending  process  of  the  maxilla.  At  the  rear  of  the  nasal  opening 
each  had  a  width  of  30  mm.  For  our  knowledge  of  the  front  part 
of  these  bones  we  must  depend  on  the  Japanese  authors  who  have 
been  already  referred  to.  In  their  specimen  the  premaxillae  formed 
the  tip  of  the  snout  and  extended  back  in  each  side  of  the  nasal 
opening.  From  the  front  of  the  snout  to  the  front  of  the  nasal  opening 
was  a  distance  of  70  mm.,  from  which  fact  we  may  conclude  that  the 
distance  was  about  35  mm.  in  Desmostylus  hesperua.  The  amount 
miasing  in  our  specimen  must  be  close  to  75  mm.  From  the  front 
to  the  rear  of  each  premaxilla  was  then  about  145  mm. 

It  is  evident  from  Yoshiwara  and  Iwasaki's  figures  that  the  pre- 
maxillae, while  retaining  their  width,  thinned  out  in  front  to  a 
transverse  edge.  They  could  hardly  have  been  armed  in  front 
with  teeth  of  any  considerable  size. 

In  the  Oregon  specimen  the  premaxillo-maxillary  suture  appears 
to  be  preserved  on  the  palatal  surface.  Near  the  midline  it  turns 
back  a  distance  of  20  mm.  and  ends  at  the  midline.  As  the  bone 
is  injured  at  the  midline,  nothing  can  be  determined  regarding  the 
anterior  palatine  foramina. 

As  already  stated,  Marsh  based  the  genus  DemoBtylus  on  teetlu 
He  described  them  as  being  composed  of  a  number  of  v^ical  colunms 
closely  pressed  together,  and  in  adult  animals  firmly  imited  at  their 
bases.  He  stated  that  in  immature  teeth  the  colunms  are  nearly 
roimd  and  loosely  united,  but  as  they  increase  in  size  they  press 
together  and  become  more  or  less  polygonal  in  cross  section.  These 
statements  appear  to  be  wholly  correct.  He  says  further  that 
before  being  worn  they  have  their  simmiits  smooth  and  convex,  but 
after  some  use  the  center  of  each  colxmm  presents  a  roimded  eleva- 
tion, such  as  is  "shown  in  his  figiu*e.  This  appears  to  be  an  error. 
The  hindermost  tooth  of  the  Or^on  specimen  had  only  just  come 
through  the  bone  and  had  certainly  not  come  into  use;  but  the  sum- 
mits of  the  colunms  have  exactly  the  structure  described  by  Marsh 
(pi.  57,  iS).  The  three  colxmms  which  he  figured  are  certainly  those 
of  an  imwom  tooth. 

As  to  the  number  of  colunms  in  each  tooth  Marsh  was  uncertain; 
but  he  thought  that  there  were  indications  of  at  least  twelve  or 
fifteen.    From  what  is  at  present  known  this  conclusion  is  erroneous. 
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In  none  of  the  teeth  figured  bj  Yoshiwara  and  Iwasaka  are  there 
more  than  ten  pillars,  and  not  so  many  appear  in  any  tooth  of  the 
specimen  at  hand. 

As  to  the  number  of  teeth  of  each  kind  we  are  not  yet  wholly 
certain.  The  Japanese  authors  were  fortunate  in  having  the  anterior 
half  of  both  rami  of  the  lower  jaw.  On  each  side  of  this  they  found 
two  straight,  forwardly  directed,  tusk-like  teeth,  which  they  inter- 
preted as  the  first  and  second  incisors.  The  length  was  believed  to 
be  about  200  mm.,  and  the  diameter  about  31.5  mm.  Inasmuch 
as  the  lower  jaw  is  missing  in  the  Oregon  specimen  no  comparisons 
can  be  made. 

In  the  front  part  of  the  upper  jaw  the  Japanese  specimen  pre- 
sented, within  the  somewhat  injured  maxilla  of  the  left  side,  a  tooth 
resembling  the  tusk-like  teeth  of  the  lower  jaw  and,  like  them,  directed 
forward;  but  it  had  not  been  extruded.  The  describers  concluded 
that  it  was  an  incisor.  However,  this  tooth  appears  to  be  indosed 
principally  in  the  maxilla,  near  the  premaxillo-maxillary  suture,  and 
it  is  more  probable  that  it  was  a  canine.  In  Prorastomus  there  were 
well-developed  canines  above  and  below.  In  the  upper  jaw  of 
Eosiren  ^  there  was  a  small  canine  and  apparently  small  second  and 
third  incisors.  There  was,  on  each  side,  in  the  genus  just  men- 
tioned, a  large  first  incisor,  as  there  is  in  Halicore;  but  it  was  at 
the  end  of  the  snout.  In  Halicore  this  tooth  is  wholly  in  the  pre- 
maxillary.  It  seems  most  probable  that  the  large  upper  tusk-like 
tooth  of  Desmogtyhis  is  a  canine  and  that  in  the  Japanese  specimen 
it  was  destined  to  remain  in  the  jaw,  as  the  great  first  incisor  of  the 
female  Halicore  does.  In  the  upper  jaw  of  our  specimen  of  Des- 
mostyluSf  on  the  right  side,  there  is  present  what  seems  to  be  the 
base  of  the  upper  tooth  supposed  to  be  a  canine.  All  that  is  present 
lies  behind  the  suture  between  the  premaxilla  and  the  maxilla,  and 
it  is  badly  eroded.  In  case  the  upper  tusk-like  tooth  is  a  canine, 
it  is  probable  that  the  hinder  of  the  lower  ones  is  also  a  canine. 
The  other  one  is  probably  a  third  incisor,  inasmuch  as  it  is  far  removed 
from  the  midline  of  the  front  of  the  jaw. 

Yoshiwara  and  Iwasaki  foimd  in  the  upper  jaw,  far  behind  the 
tusk,  a  tooth  composed  of  four  cylindrical  pillars,  varying  in  diam- 
eter. This  tooth,  about  22  mm.  long  and  24  mm.  wide,  was  regarded 
by  them  as  the  second  premolar;  and  there  were  reasons  for  beheving 
that  there  was  another  front  of  it,  pm^  ?.  Inasmuch  as  these  teeth 
are  immediately  in  front  of  a  molar  and  there  is  a  great  space  in* 
front  of  them  which  might,  in  some  ancestor  at  least,  have  been 
occupied  by  premolars,  there  seems  to  be  little  reason  for  not  regard- 
ing them  as  pm^  and  pm^;   unless^  indeed,  as  may  have  beep  the 

i  Andrawi,  CaUlogue  of  tlia  Tertiary  Vertebrati^  of  tlia  FayOm,  Egypt,  p.  203,  pi.  ao,  fig.  1. 
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case  in  Eoiherium^  they  are  pm*  and  pm*,  or  pm*  and  pm*.  Since 
Desmostylus  is  so  primitive  in  other  respects,  the  writer  prefers  to 
regard  them  as  pm^  and  pm^. 

In  the  skuU  from  Oregon  there  is  present  the  base  of  a  tooth 
which  belongs  to  the  hinder  premolar  (pi.  67,  21).  It  is  nearly  cir- 
cular in  section,  with  a  transverse  diameter  of  17  mm.  and  a  longi- 
tudinal diameter  sUghUy  less.  There  appears  to  be  no  reason  for 
supposing  that  it  had  more  than  a  single  root,  except  that  the  Japan- 
ese writers  say  that  the  teeth  in  their  specimen  were  two-rooted 
in  aU  cases.  How  many  columns  there  were  in  this  tooth  it  is  impos- 
sible to  say  with  certainty;  but  the  appearances  are  that  there 
were  a  large  one  on  the  inner  side,  a  second  large  one  in  front  and 
nearer  the  outer  side,  and  two  smaller  ones  on  the  outer  side  and 
toward  the  rear.  This  could  not  be  greatly  different  from  the  tootb 
r^arded  by  the  Japanese  authors  as  pm'. 

With  the  skull  here  described  there  was  sent  a  tooth  which  prob- 
ably belonged  to  another  individual  (pi.  58,  figs.  5,  6).  It  is  com- 
posed of  four  columns  of  equal  size  and  these  had  undea^ne  consid- 
erable wear.  The  diameter  of  the  tooth  is  20  mm.  This  tooth  has 
a  worn  surface  on  a  side  of  one  of  its  columns  where  it  had  been  in 
contact  with  another  tooth.  This  was  certainly  on  the  hinder  face 
of  the  tooth;  and  fror:^  the  form  of  the  tooth  I  conclude  that  it 
belonged  on  the  left  side,  in  case  it  was  an  upper  tooth.  It  was 
probably  the  hindermost  premolar. 

Immediately  in  front  of  the  hinder  premolar  is  a  socket  for  another 
premolar;  as  I  suppose,  for  pm*.  This  socket  is  14  mm.  long  and 
9  mm.  wide.  There  is  a  corresponding  one  on  the  left  side.  Yoshi- 
wara  and  Iwasaki  found  evidence  in  the  wear  of  a  lower  tooth  that 
there  was  a  premolar  in  front  of  the  upper  one  which  they  described. 
Just  in  front  of  the  socket  mentioned  there  is  a  Uttle  pit,  about 
3.5  mm.  in  diameter,  from  which  a  small  tooth  may  have  fallen  be- 
fore the  death  of  this  animal.  Between  this  pit  and  the  object  which 
is  supposed  to  be  a  canine  there  is  no  evidence  of  the  presence  of  other 
teeth.  For  a  distance  of  about  12  mm.  in  front  of  the  pit  mentioned 
the  narrow  alveolar  border  is  luiinjured,  but  the  remainder  has  the 
border  broken  off. 

Behind  the  supposed  pm^  there  is  the  first  molar  (pi.  57,  22),  On 
the  left  side  of  the  skull  this  is  broken  off  dose  to  the  bone  and  even 
this  is  eroded;  on  the  right  side  all  the  columns  are  broken  off  not  far 
from  their  conunon  base.  As  preserved,  the  length  of  the  crown  is 
40  mm.  and  the  width  28  mm.;  but  by  measuring  nearer  the  bone 
the  length  is  only  35  mm.;  the  width  25  mm.  The  length  and  the 
width  of  the  complete  tooth  must  have  exceeded  these  figures  some- 

1  Andrews,  Cfttalogoe  U  the  Totiary  Vortebrata  of  tbe  Fayllm,  Bgpyt,  p.  208. 
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what.  There  appear  to  have  been  present  only  five  columns,  two 
large  ones  in  front,  then  two  smaller  ones  in  a  transverse  row,  then 
behmd  and  between  these  another.  It  is,  however,  possible  that  there 
was  a  column  in  front  of  and  between  the  two  first  mentioned.  No 
tooth  of  those  described  and  figured  b j  Yoshiwara  and  Iwasaki  has 
the  structure  of  this  tooth.  The  corresponding  one  of  their  specimen 
had  three  colunms  in  the  first  transverse  row,  two  colmnns  in  each  of 
two  succeeding  transverse  rows,  and  in  the  rear  a  single  column. 
This  tooth  had  a  length  of  64  mm.  and  a  width  of  40  mm.  Measured 
where  longest  the  tooth,  according  to  the  authors'  figure,  had  a 
length  of  70  mm. 

In  the  figure  of  the  Japanese  specimen  there  is  represented,  in  the 
rear  of  a  lai^e  bony  capsule,  portions  of  three  colunms  of  an  imper- 
fectly developed  tooth  which  the  authors  regarded  as  the  second 
molar.  It  is  evident  that  this  corresponds  to  the  tooth  just  at  the 
point  of  eruption  in  the  Oregon  skull. 

In  the  latter  there  were  seen  originally  only  the  summits  of  four 
columns;  in  front  a  transverse  row  of  two  columns,  a  second  row  of 
two  colmnns,  and  a  single  colimm  behind  all.  Thinking  that  other 
columns  might  be  concealed  within  the  j  aw,  the  writer  proceeded  to  dig 
away  a  part  of  the  base  of  the  first  molar,  some  bone,  and  the  hard 
matrix  within  the  cavity.  As  a  result,  three  more  columns  were  dis- 
covered in  a  transverse  anterior  row,  making  in  all  eight  (pi.  67.  £S). 
Therefore  this  second  molar  agrees  in  structure  with  the  first  upper 
molar  of  the  Japanese  specimen.  In  the  skull  before  me  the  summits 
of  the  median  and  inner  of  the  three  columns  lean  rather  strongly  back- 
ward. The  outer  column  is  considerably  shorter  than  the  others. 
These  anterior  columns  are  lodged  partly  above  the  rear  of  the  crown 
of  the  first  molar.  The  column  which  is  extruded  the  farthest  is  the 
inner  one  of  the  second  row.  It  has  a  diameter  of  13  mm.  a  short 
distance  above  its  summit.  The  imwom  summits  of  all  the  columns 
show  a  thick  ring  of  enamel  and  in  the  center  of  the  pit  a  little  eleva- 
tion. 

Whether  or  not  a  third  molar  might  at  a  later  time  have  been  de- 
veloped behind  the  one  just  appearing  it  is  impossible  to  speak  with 
certainty.  Naturally,  our  specimen  throws  no  light  on  the  lower 
teeth.  In  the  lower  jaw  of  the  Japanese  specimen  Yoshiwara  and 
Iwasaki  f oimd  two  premolars  and  a  molar.  The  premolars  they,  as 
in  the  upper  jaw,  called  the  first  and  second;  but  there  are  the  same 
reasons  for  giving  these  a  higher  number  that  we  have  found  in  the 
case  of  the  premolars  of  the  upper  jaw.  The  crown  of  the  tooth  which 
they  called  the  first  lower  premolar  had  a  length  of  32  mm.,  a  width 
of  20  mm.,  and  a  height  of  about  27  mm.  It  was  composed  of  seven 
columns  rather  irregularly  arranged.    The  second  premolars  had  a 
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crown  whose  length  was  47  mm.,  width  32  mm.,  and  height  25  mm. 
It  was  composed  of  seven  columns.  The  front  and  middle  trans- 
verse rows  had  two  each;  the  hinder  row  three,  of  which  one  is  smalL 
It  will  be  observed  that  the  length  of  the  crowns  of  these  two  premo- 
lars taken  together  amounts  to  79  mm.  Opposed  to  these  in  the  upper 
jaw  the  Japanese  investigators  foimd  but  one  premolar,  having  only 
four  columns  and  a  grinding  surface  about  23  mm.  long.  Because  of 
the  state  of  wear  on  the  hinder  lower  premolar  thej  assumed  the 
presence  of  another  upper  premolar;  and  their  conclusion  may  be 
said  to  be  confirmed  by  the  Oregon  specimen.  Nevertheless,  this 
would  not  probably  have  more  than  doubled  the  length  of  the  grind- 
ing surface  of  the  upper  premolars,  making  it  about  46  mm.,  just 
enough  to  cover  the  hindermost  lower  premolar.  So  far  as  appears 
there  was  nothing  to  oppose  the  anterior  lower  premolar.  Another 
rather  remarkable  thing  is  that  the  hindermost  upper  premolar  was 
so  small  in  comparison  with  the  last  lower  one. 

It  occurred  to  me  that  possibly  the  tooth  in  the  Japanese  specim^ 
which  is  regarded  as  the  last  lower  premolar  was  really  the  first  molar. 
The  lengths  of  the  grinding  faces  of  the  two  teeth  are  not  ^eatly  dif- 
ferent; and  on  that  supposition  the  anterior  premolar  would  be  op- 
posed by  the  two  upper  premolars.  This  view  would  involve  the 
removal  of  the  lower  jaw  backward  a  distance  of  47  mm.  The  Japa- 
nese authors  had  already  concluded  that  the  tip  of  the  upper  jaw 
protruded  beyond  the  lower  about  40  mm.  The  two  sums  tc^ether 
would  amount  to  87  mm.  As  the  distance  from  the  front  of  the 
upper  jaw  to  the  front  of  the  nasal  opening  is  given  as  70  nun.,  we 
would  have  the  tip  of  the  lower  jaw  about  17  mm.  behind  this  opening. 
This  does  not  seem  probable.  Moreover,  the  crown  of  the  upper  first 
molar  has  a  height  of  60  mm.,  while  that  of  the  lower  tooth  which  we 
are  assuming  to  work  against  it  has  the  crown  worn  down  to  a  height 
of  25  mm.  This  is  not  likely  to  have  been  true.  I  am  at  present 
unable  to  solve  the  problem  presented. 

The  tooth  regarded,  and  probably  properly  so,  by  Yoshiwara  and 
Iwasaki  as  the  first  lower  molar  had  a  crown  whose  length  is  given  as 
64  mm.,  width  as  40  mm.,  and  height  as  39  mm.  It  consists  of  three 
transverse  rows  each  with  two  colmnns.  It  has  the  dimensions  of 
the  first  upper  molar  and  was  therefore  a  worthy  antagonist  of  it. 

From  Yoshiwara  and  Iwasaki's  paper  we  learn  that  in  their  speci- 
men the  first  upper  molar  had  three  columns  in  the  front  transverse 
row,  while  the  corresponding  lower  molar  had  only  two  colmnns  in 
each  row.  On  the  other  hand,  the  last  lower  premolar  had  three  col- 
umns in  the  hinder  row,  two  each  of  the  other  two  rows. 

Through  the  kind  offices  of  Mrd.  McComack,  I  have  received  for 
examination  from  Prof.  Warren  D.  Smith,  head  of  the  geological 
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department  of  the  University  of  Or^on,  the  tooth  which  has  been 
ah*eady  mentioned  as  having  been  found  at  Yaquina  Bay  by  Pro- 
essor  Condon.  Two  views  of  this  tooth  are  here  presented  (pi.  58, 
figs.  3,  4).  The  tooth  is  considerably  worn  and  all  but  the  base  of 
the  root  is  missing.  The  crown  consists  of  eight  columns,  three  in  a 
transverse  row  at  one  end,  a  single  colimm  at  the  other  end,  and 
between  these  two  rows  of  two  columns  each.  I  interpret  this  tooth 
as  the  second  upper  molar  of  the  right  side.  It  has  quite  exactly 
the  size  and  the  arrangement  of  the  columns  seen  in  the  uncut  second 
molar  of  the  skull  here  described,  except  that  the  oblique  line  joining 
the  centers  of  the  columns  of  each  row  is  directed  differently.  Ex- 
cepting in  size,  the  tooth  resembles  closely  the  upper  first  molar  of 
the  Japanese  specimen.  The  front  end  of  the  tooth  is  concave  from 
side  to  side  and  the  polished  surfaces  on  the  free  faces  of  the  columns 
show  that  another  tooth  of  considerable  size  abutted  against  it. 
But  there  is  likewise  a  surface  of  wear  near  the  base  of  the  single 
column  which  is  supposed  to  be  at  the  rear  of  the  tooth.  If,  there- 
fore, I  am  right  in  identifying  this  tooth  as  the  upper  second  molar, 
it  must  be  concluded  that  a  third  molar  was  coming  up  at  the  rear 
of  it. 

The  length  of  the  tooth  here  described,  taken  at  the  middle  of  the 
width,  is  51  mm.;  the  greatest  width,  33  mm.;  the  height  of  the  col- 
imms,  27  mm.  The  largest  columns  have  a  diameter  of  16  mm. 
Those  of  the  anterior  row  are  pretty  strongly  curved,  with  the  con- 
cavity toward  the  contiguous  columns.  In  the  valley  between  the 
various  columns  is  seen  a  small  quantity  of  cement.  It  is  not  unlikely 
that  this  supporting  material  was  more  abundant  during  life. 

In  his  paper  published  in  1911,  already  referred  to,  Merriam  figured 
a  tooth  which  had  been  found  near  Coalingua,  Fresno  County.  This 
tooth  is  nearly  identical  in  form  with  the  one  just  described,  but  it 
is  slightly  larger.  The  length  is  56  mm. ;  the  width,  40  mm.  A  con- 
siderable part  of  the  root  is  retained.  There  is  a  single  fang  in  front 
and  a  larger  one  (possibly  subdivided)  at  the  rear.  The  grinding 
surface  is  worn  concave  from  front  to  rear  and  from  side  to  side. 
Judging  from  the  teeth  of  the  Proboscidea,  we  might  be  led  to  regard 
this  tooth  as  one  of  the  lower  jaw. 

It  seems  to  me  that  there  are,  between  the  Japanese  specimen  and 
that  from  Oregon,  differences  of  specific  importance.  The  most 
striking  of  these  is  found  in  the  sizes  of  the  two  animals.  The 
Japanese  skull  was  about  twice  as  long  as  the  American.  Here  fol- 
lows a  table  which  shows  certain  common  dimensions  and  their 
ratios,  those  of  the  Japanese  specimen  being  taken  as  100.  The 
dimensions  of  the  latter  specimen  have  been  taken  mostly  from 
Yoshiwara  and  Iwasaki's  statements,  but  partly  from  their 
illustrations. 
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MeanaremenU. 


DimeosioDS  takBD. 


JspazMse.    Oieeon.     lUtios. 


Width  across  the  snoat  at  nasal  opening 

Height  of  BkuU  behind  orbits 

From  rear  of  nostril  to  rear  of  nasal  bones 

From  rear  of  nostril  to  front  of  orbit 

Distance  between  inoer  borders  of  first  molara 


190 
160 
240 
900 
110 


75 

106 

115 

95 

65 


48 
48 

a 


While  these  measurements  show  a  great  difference  in  the  sizes  of 
the  two  specimens,  the  ratios  indicate  considerable  differences  of 
proportions.  The  variations  observed  <5an  not  be  due  to  differences 
of  age;  for,  as  shown  by  the  more  advanced  condition  of  the  hinder- 
most  molar,  the  Oregon  specimen  was  the  older. 

If  flow  we  take  the  distance  from  the  rear  of  the  nostril  to  the  rear 
of  the  nasal  bones  as  a  measure  and  give  it  the  value  100  we  shaD 
have  the  following  table: 


Ratiot  of  meanaremmts. 

Dimensions  oompaxed. 

Japanese 
sVnlK 

W 

Ratio  of  distance  between  rmr  of  nostril  and  rmr  of  nasals  to  itself. 

100 
54 
67 

83 
57 

100 

Ratk>  of  width  across  snout  to  distanoe  between  nostril  and  rear  of  nasalA 

66 

i^atlioofheis^htof  s^iil  to  df^itanoe  between  no<ftriiand  rear  of  nasals 

n 

Ratio  of  distance  between  rear  of  nostril  andtrontof  orbit  to  distanoe  between  nostril 
and  Tear  of  nasals 

8S 

Ratio  of  distanoe  between  first  molars  to  distanoe  between  nostril  and  rear  of  nasals. . 

46 

From  these  estimates  it  appears  that  relatively  to  the  distance 
from  the  nostril  to  the  rear  of  the  nasals.  D.  hesperus  has  a  wider 
snout,  a  higher  skull,  and  a  narrower  palate  between  the  last  molars 
than  the  Japanese  specimen  had. 

Quite  as  important  as  regards  the  relationships  of  the  two  animals 
is  the  structure  of  the  first  molar.  There  seems  to  have  been  in  the 
Oregon  specimen  only  two  columns  in  the  anterior  row,  although  it 
is  possible  that  a  median  one  sprouted  off  from  the  base  between  the 
two  recognized;  but  behind  this  row  is  only  one  transverse  row  of 
two  columns;  whereas,  in  the  Japanese  specimen,  there  were  two 
transverse  rows  of  two  columns  each. 

The  Oregon  animal  can  hardly  belong  to  anything  else  than  the 
species  called  by  Marsh  Desmostylus  hesperus.  Under  the  circum- 
stances it  is  the  Japanese  species  which  must  receive  a  name.  Hence, 
in  honor  of  my  friend  Shozaburo  Watase,  Professor  of  Zoology  in  the 
Imperial  University  of  Tokio,  I  call  it  Desmostylus  wdtasei. 

The  following  diagnoses  may  be  proposed: 
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DESMO STYLUS  Marsh. 

A  Miocene  genus  of  the  Sirenia,  exhibiting  in  its  skuU  many  primi- 
tive characters.  Snout  little  deflected,  nasal  opening  small  and  far 
in  advance  of  the  orbits.  Nasal  bone  long  and  narrow.  Brain  case 
broad  and  rounded  above;  the  temporal  ridges  feebly  developed. 
Upper  jaw  with  a  pair  of  tusklike  teeth,  probably  canines.  Lower 
jaw  with  two  pairs  of  tusks.  Molars  and  some  of  the  premolars 
composed  each  of  high,  closely  appreesed  columns,  varying  in  number. 

Spedet  o/DemnoBtylus. 

1.  A  spedes  of  moderate  size,  apparently  with  somewhat  broader  snout,  higher  skull, 

and  narrower  palate  posteriorly.    First  upper  molar  apparently  with  five  col- 
umns.   American heipenu . 

2.  A  large  species,  with  a  snout  apparently  narrower,  a  frontal  region  lower,  palate 

posteriorly  wider,  and  the  first  upper  molar  with  eight  columns.    Japanese. 

watiuei, 
EXPLANATION  OF  PLATES. 

Explanation  of  numenJs:  1,  supraocdpital;  2,  parietal;  3,  frontal;  4,  nasal;  5, 
premazillary;  6,  maxillary;  7,  lachrymal;  8,  squamosal;  9,  zygoma;  10,  jugal;  11, 
capsule  for  second  molar;  12,  nasal  opening;  13,  exocdpital  condyle;  14,  basioccipital; 
15,  basisphenoid;  16,  adventitious  bone;  17,  mastoid;  18,  palatine;  19,  tympanic 
bulla;  20,  supposed  third  premolar;  21,  fourth  premolar;  22,  first  molar;  23,  second 
molar;  24,  foramen  lacerum  posterius;  25,  condylar  foramen;  26,  stylomastoid  for- 
amen; 27,  tympanic  cavity;  28,  infraorbital  foramen;  29,  exocdpital;  30,  parocdpital 
process. 

Plats  56. 

Deamostylua  hesperus  Marsh.    Skull  seen  from  above.     X  {. 

Plate  57. 

Desjnostylua  hetpenu  Marsh.    Skull  seen  from  below.     X  {. 

Plate  58. 
Detmostylus  herpenu  Marsh. 
Figs.  1,  2.  SkuU.     X  |. 

1.  Seen  from  the  left  side. 

2.  Seen  from  behind. 

Figs.  3,  4.  Supposed  upper  right  second  molar.     X  1. 

3.  Showing  grinding  sur&oes.    Anterior  end  directed  upward. 

4.  Seen  from  the  left  side.    Anterior  end  directed  to  the  left. 
Figs.  5,  6.  Supposed  upper  fourth  premolar.     X  1. 

5.  View  of  grinding  sur&ce. 

6.  View  of  tooth  from  the  rear. 
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Skull  of  Desmostylus  hesperus  Marsh. 

For  explanation  of  plate  see  page  397. 
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Skull  of  Desmostylus  hesperus  Marsh. 

For  explanation  of  plate  see  page  397. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM  PROCEEDINGS,  VOL.  49     PL  58 


< 


3 
-J 
> 


2  t 

S  o 

Q  i 

o  I 

III  s 

HI  ee 

H-  £ 

o 

z 
< 


3 

CO 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


EPERETMUS,  A  NEW  GENUS  OF  TRACHOMEDUSAE. 


By  Henby  B.  Bioelow. 
Ofihe  Mu$eum  of  ComparaHve  Zoology ,  CamJbfidge,  MasaachuKtU. 


Among  a  miscellaneous  collection  of  Medusae  loaned  me  for  study 
by  the  United  States  National  Museum  is  a  specimen  which  I  at  first 
took  for  an  Olindias,  but  which  proves,  on  closer  examination,  to  rep- 
resent an  undescribed,  though  related,  genus. 

In  previous  papers  (1909,  1912,  1913)  I  have  followed  Browne 
(1904)  and  Maas  (1905)  in  using  the  family  name  Petasidae  for  the 
assemblage  of  closely  related  genera,  whose  best-known  members  are 
Gonionemus  and  Olindias.  But  with  the  passage  of  time  it  becomes 
less  and  less  Ukely  that  Haeckel's  (1879)  genus  Petasus  (on  which  the 
family  name  Petasidae  is  based)  will  ever  be  connected  with  any  actual 
Medusa;  hence  it  is  increasingly  probable  that  the  name  Petasidae 
will  have  to  be  abandoned  to  be  replaced  by  Olindiidae  (sensu  Browne, 
1905).  Browne  and  I  have  divided  the  family  into  two  subfamiUes, 
Olindiinae  and  Petasinae,  the  former  for  genera  in  which  the  otocyst 
dubs  are  inclosed  in  a  capsule  (which,  itself,  may  either  stand  free  on 
the  bcU  margin  or  lie  inclosed  in  the  gelatinous  substance  of  the 
exumbrella  or  velum),  or  stand  free  on  the  bell  margin*  Mayer  (1910) 
and  Goto  (1903)  have  used  a  different  criterion,  namely,  the  presence 
or  absence  of  tentacular  suckers,  resulting  in  a  totally  different  align- 
ment of  genera.  But  throughout  the  medusan  series  the  structure  of 
otocyst  is  much  more  significant  than  of  tentade.  And  that  their 
system  is  the  more  artificial  of  the  two,  neither  of  which  can,  perhaps, 
daim  to  be  a  truly  natural  one,  is  shown  by  the  fact  that  it  throws  into 
different  subf amihes  genera  as  closdy  rdated  as  Oossea  and  Gonione- 
mus. Up  to  1912  the  subfamily  Petasinae,  as  defined  by  Browne  and 
me,  contained  only  Haeckd's  apocryphal  genera  PetasuSy  Dipetasua, 
Petasata,  and  Petachrmm^  none  of  which  have  been  seen  since  first 
described.  But  in  that  year  a  new  genus,  Na/uarchus,  was  added  to 
the  list,  thanks  to  its  free  otocyst  dubs  (Bigdow,  1912).  All  the  other 
genera  belong  to  the  (Mindiinae. 

The  various  Olindiinae  are  obvioudy  dosdy  rdated  to  one  another, 
but  the  characters  which  separate  them  are  remarkably  precise  for  a 
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medusan  family,  the  only  confusion  being  in  the  case  of  genera  insuffi- 
ciently studied.  They  all  agree  in  the  structure,  though  not  in  the 
location,  of  the  otocysts,  and  in  the  fact  that  the  primary  tentades, 
which  of  course  arise  from  the  bell  margin,  turn  upward  as  they  grow 
older,  lying  in  furrows  of  the  exumbrella,  so  that  they  emei^  from  the 
bell  at  some  height  above  the  margin.  But  these  tentacles  may  or 
may  not  bear  suckers,  or  terminal  knobs;  there  may  or  may  not  be 
a  second  series  of  marginal  tentacles,  or  the  latter  may  be  represented 
by  clubs;  there  may  or  may  not  be  centripetal  canals  between  the 
radials;  the  otocyst  capsules  may  be  free;  they  may  be  embedded 
in  the  exumbrella,  or  in  the  velimi ;  the  tentacles  may  be  in  continuous 
series  or  they  may  be  grouped;  and  there  may  be  either  4  or  6  meta- 
meres.  The  presence  or  absence  of  secondary  tentacles  and  of  centrip- 
etal canals,  of  course,  allow  four  possible  combinations  of  which  three 
were  previously  known,  while  the  new  genus  Eperetnms,  here  de- 
scribed, exemplifies  the  fourth. 

The  combinations  of  characters  as  found  in  the  various  genera  may 
be  illustrated  by  the  following  tabular  view  (which  is,  of  course,  purely 
artificial) : 

a*.  With  primary  tentaclee  only.    With  4  metameres. 
h  ^  Tentacles  in  a  simple  series, 
e  ^  No  centripetal  canals. 

d '.  Otocyst  capsules  free Aglauropgi$. 

d  '.  Otocyst  capsules  embedded  in  the  velum Craspedacusta. 

c  '.  With  centripetal  canals Eperetmusj  new  genus. 

h  '.  Tentacles  in  groups. 

No  centripetal  canals : Gossea. 

a '.  With  primary  tentacles,  and  secondary  marginal  clubs. 
With  4  metameres. 

b  ^  No  centripetal  canals.    Tentacles  with  suckers Chnumemiu. 

b '.  With  centripetal  canals.    Tentacles  without  suckers  (?) Maeotias, 

a '.  With  both  primary  and  secondary  tentacles,  the  former  with  suckers.. 

b  ^  With  4  metameres. 
V     c  ^  No  centripetal  canals. 

d  *.  4  primary  tentacles  only VaUentinia. 

d  '.  Many  primary  tentacles Cuhaia. 

e^.  With  centripetal  canals OlindiaM' 

b  '.  With  6  metameres. 

With  centripetal  canals OUruHoidei* 

Six  of  these  genera,  Oraspedacusta,  Oosseaj  GonianemuSj  Oubaia, 
Olindias,  and  Olindioides,  are  weU  known  anatomically.  The  remain- 
ing three  demand  further  research.  One  at  least  of  them  (VaJUtir 
tinia)  may  finally  prove  to  be  a  young  stage  of  some  other.  There  ifl 
no  possibiUty,  however,  that  this  can  be  true  of  the  new  genus  Eperetr 
mu8,  for  it  is  separated  from  most  of  its  family  relatives  by  positive^ 
not  negative  characters,  the  presence  of  centripetal  canals  distin* 
guishing  it  from  Aglauropsis,  Craspedacusta,  Oossea,  Oonionemus,  and 
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Ckbbaia  (VaSentinia^);  the  structure  of  the  tips  of  the  tentacles  from 
Olindias  and  its  close  ally  Olindioidea.  Its  closest  relative  is  appar- 
ently the  genus  MaeoUas  of  Ostroumoff .  Unfortunately,  the  descrip- 
tion and  figures  of  the  latter  (Ostroumoff,  1896)  are  not  as  detailed 
as  could  be  wished,  the  structure  of  the  tentacle  tips  being  doubtful. 
But,  apart  from  this  point,  Maeoiiaa,  like  Oonionemua,  is  characterized 
by  the  presence  of  numerous  marginal  tentacular  clubs,  homologous 
with  the  marginal  (secondary)  tentacles  of  Olindias  and  Olindioidea, 
structures  entirdy  lacking  in  Eperetmus.  And  inasmuch  as  our 
specimen  of  the  latter  is  apparently  sexually  mature,  we  can  not 
suppose  they  would  appear  at  a  later  stage.  Another  difference  be- 
tween Eperetmus  and  MdeotiaSy  which  may  be  equally  important,  is 
that  whereas  the  older  tentacles  of  the  former  emerge  from  the  bell 
at  a  considerable  height  above  the  margin,  the  entodermal  tentacular 
roots  of  the  latter  are  so  short  that  the  point  of  emergence  of  the  ten- 
tacles from  the  eximibrella  is  hardly  appreciably  above  the  margin. 
Furthermore,  the  otocyst  capsules  offer  another  precise  differentiation 
between  the  two  genera,  being  free  in  the  latter,  inclosed  in  the 
jelly  in  the  former. 

BPERBT2CUS  TYPUS,  new  spedet. 
Plate  59,  figs.  1-8. 

ATbatraaa  Station  4754;  Oct.  4,  1905;  lat.  55^  03'  N.;  long.  ISl*" 
08'  W.;  about  2  miles  off  Mary  Island,  southern  Alaska;  one  speci- 
men, 15  mm.  in  diameter,  in  good  condition:  type;  Cat.  No.  36301, 
U.  S.  National  Museum. 

Fortimately  the  unique  specimen  is  in  good  enough  condition  to 
show  all  its  important  anatomical  characters.  The  bell  is  saucer- 
shaped;  in  the  preserved  state  (formalin)  only  about  one-third  as 
high  as  broad;  the  exumbrella  thickly  studded  with  minute  conical 
prominences  (fig.  2),  which  recall  the  siirface  roughness  of  Aurdia  and 
some  other  Scyphomedusae.  The  velum  is  broad  and  muscular  as  in 
most  related  genera.  The  manubrium  is  cylindrical,  hangs  slightly 
below  the  beU-opening,  andisseatedon  a  short,  broad  pedimcle  (fig.l,  4), 
as  in  Go88ea  and  in  Olindias.  The  hp  (fig.  1)  is  cruciform,  crenulated, 
and  its  margin  thickly  studded  with  spherical  nematocyst  knobs, 
which,  being  of  various  sizes,  are  probably  in  constant  process  of 
formation  with  the  general  growth  of  the  Medusa  (fig.  5).  In  all  the 
other  members  of  the  subfamily  which  I  have  studied,  i.  e.,  Gonione- 
mus  murhachii,  0,  vertens,  and  (z.  suvaensis,  Gossea  hrachyrnera,  Oabaia 
geopMla,  Olindias  singvlarisy  0.  pTiosphynca,  and  Olindioides  formosa, 
the  edge  of  the  lip  is  smooth,  though  it  may  be  folded.  The  radial, 
circular,  and  centripetal  canals  are  notably  broad  and  flat.  Of  the 
latter  there  are  4,  4,  4,  and  5  in  the  respective  quadrants,  one  inter- 
81022**— Proc.N.M.vol.49— 15 ^28 
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radial,  two  adradials,  and  one  or  two  subradials  in  each  quadrant. 
And  their  respective  lengths,  the  former  longest,  the  latter  shortest^ 
show  that  they  are  developed  in  that  relative  order.  The  interra- 
diak  reach  hardly  half  way  from  margin  to  apex  (fig.  1),  i.  e.,  are  rela- 
tively shorter  than  in  Olindias  or  Olindiaides;  but  perhaps  they  had 
not  reached  their  final  development. 

The  gonads  occupy  most  of  the  length  of  the  radial  canals,  leaving 
only  short  proximal  and  distal  portions  bare  (fig.  4).  In  the  one 
specimen  they  are  simple,  narrow  folds  hanging  vertical  from  the  oral 
sides  of  the  canals,  folded  in  a  slightly  wavy  fashion,  i.  e.,  much  as  in 
half  grown  Gonionemua  murbachii  and  G.  verUnSf  without  any  trace 
of  the  papilliform  processes  so  characteristic  of  Olindias. 

The  structure  and  location  of  the  marginal  organs,  i.  e.,  tentacles 
and  otocysts,  is  as  follows.  As  pointed  out  above,  the  tentacles  are 
all  of  one  kind,  corresponding  both  in  structure  and  in  location  to  the 
primary  tentacles  of  Olindias;  and  not  only  are  there  no  velar  tenta- 
cles; but  even  the  marginal  tentacular  bulbs,  so  characteristic  of 
QonionemuSj  are  likewise  lacking.  The  total  number  of  tentacles  is 
107,  i.  e.,  28,  22, 24,  and  29  in  each  quadrant,  besides  the  four  radials, 
of  various  sizes,  and  evidently  of  various  ages.  The  four  radials  are 
largest;  next  in  size  are  the  four  interradiak,  situated  opposite  the 
four  interradial  centripetal  canals;  next  the  eight  adradiak,  corre- 
sponding to  the  eight  adradial  canals.  In  each  quadrant  there  are 
one  or  two  other  laige  tentacles  (opposite  the  subradial  canals) ;  and 
a  considerable  number  of  small  ones,  showing  every  stage  in  devel- 
opment from  mere  knobs  to  fully  formed  organs.  Evidently  the  order 
of  development  for  tentacles,  as  for  canals,  is  radial,  interradial, 
adradial,  followed  by  subradials  in  irregular  succession.  The  very 
yoimgest  tentacles  stand  freely  on  the  bell  margin,  pointing  down- 
ward. But  as  they  grow  older  (as  illustrated  by  tentacles  of  succes- 
sive sizes)  they  turn  upward  against  the  bell  (fig.  2),  and  come  to  he 
in  grooves  in  the  exumbrella.  In  the  case  of  the  largest  tentacles 
these  grooves  are  very  deep  (fig.  3),  but  they  are  all  open,  the  jelly 
never  closing  over  the  root  of  the  tentacle;  and  the  oldest  tentacles 
are  so  large  that  probably  this  is  the  final  state. 

There  is  a  thick,  opaque  kidney-shaped  nematocyst  pad  (fig.  2) 
associated  with  each  large  tentacle,  lining  the  distal  end  of  the  groove 
in  which  it  lies;  itself  forming  a  groove  roughly  triangular  in  cross 
section,  and  continuous  both  with  the  exumbrella  and  with  the 
ectoderm  of  the  oral  face  of  the  base  of  the  tentacle  (fig.  3).  These 
pads  vary  in  size  with  the  size  and  age  of  the  tentacles  to  which  they 
belong,  and  are  foreshadowed  in  the  very  youngest,  which  project 
free  from  the  margin,  by  a  thickening  of  the  ectoderm  at  the  base 
(fig.  2).  The  oldest  tentacles  emerge  from  the  surface  of  the  bell  at 
about  one-fifth  the  distance  from  the  margin  to  apex;  the  younger 
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ones  successively  lower  and  lower  down.  The  tentacles  aito  soft  and 
flexible;  the  outer  part  of  the  older  ones  ringed  with  nematocyst 
ridges  (fig.  6,  7).  Few,  if  any^  of  the  latter  form  complete  rings;  but 
no  definite  zone  is  free  from  them,  a  character  in  which  the  tentacles 
agree  with  the  primary,  but  not  the  secondary,  tentacles  of  Olindias, 
and  with  the  tentacles  of  Oonionemus.  The  basal  half  of  the  large 
tentacles  is  smooth.  In  the  young  tentacles  the  smooth  portion  is 
relatively  shorter;  in  the  yoimgest  the  whole  length  is  ringed  with 
nematocyst  ridges.  The  tips  of  all  the  tentacles,  young  and  old, 
bear  spherical  knobs  composed  of  closely  crowned  nematocysts, 
radially  arranged;  a  termination  very  dijQTerent  from  the  suckers  on 
the  primary  tentacles  of  Olindias,  but  suggesting  the  terminal  knobs 
of  the  secondary  tentacles  of  that  genus ;  and  practically  indistinguish- 
able from  the  tips  of  the  tentacles  in  NauarcTiua  and  Gossea. 

The  otocysts  alternate  roughly  with  the  tentacles  (fig.  2)  instead 
of  lying  (dose  to  them,  as  in  Olindias,  and  are  about  as  numerous,  i.  e., 
a  total  of  about  160;  like  the  tentacles,  they  show  various  stages  in 
development  from  newly  formed  to  adult.  Structurally  the  sense 
organs  closely  resemble  those  of  Olindias  and  Olindioides  (Goto  1903) ; 
each  consisting  of  an  otolith,  apparently  enclosed  by  a  thin  proto- 
plasmic layer,  situated  on  a  short  protoplasmic  stalk  containing 
nuclei,  but  without  visible  cell  walls.  The  organ  is  enclosed  in  a 
thin  walled  capsule,  situated  in  close  contact  with  the  outer  edge  of 
the  aboral  wall  of  the  circular  canal,  the  whole  deeply  imbedded  in, 
and  entirely  enclosed  by  the  gelatinous  substanoe  of  the  bell.  The 
position  of  the  otocyst  and  its  relation  to  the  tentacle  root,  nerve 
ring,  and  ciicular  canal  is  shown  by  a  radial  section  through  the  disk 
(fig.  8).  The  otocysts  differ  from  those  of  OlindiaSy  in  invariably 
having  one  otolith  only,  as  seems  to  be  the  case  in  Olindioides  also. 

Cohr. — ^In  the  preserved  state  the  nematocyst  pads  at  the  base  of 
the  large  tentacles,  the  manubrium,  and  gonads  are  pale,  but  opaque 
yellow;  otherwise  the  specimen  is  colorless. 
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EXPLANATION  OF  PLATE  59 

Fig.  1.  Eperetmu  typm;  aboral  view  of  one  quadBant  of  the  tsrpe-specixnen,  to  show 
tentacles,  canal  system,  and  manubrium. 

2.  Aboral  view  of  a  segment  of  the  maiginal  zone,  to  show  otocysts  (O),  and  young 

( r»)  and  old  ( T»)  tentacles.    {N)y  nematocyst  pad;  ( F),  velum. 

3.  Dissection  of  the  maiginal  part  of  the  bell,  to  show  the  exumbral  furrows  (F), 

nematocypt  pads  {N)  and  old  and  young  tentacles  ( T',  jP)  in  crosB  section. 

4.  Radial  section  of  bell,  showing  gonad  {Q)  and  base  of  manubrium  (If). 

5.  Part  of  the  maigin  of  the  Up. 

6.  A  half-grown  tentacle. 

7.  Tip  of  adult  tentacle,  showing  nematocyst  rings  and  terminal  nem&tocyst  knob. 

8.  Radial  dissection  of  margin  seen  somewhat  obliquely,  to  show  position  of  the 

otocyst.  (T.),  entodennal  core  of  half-grown  tentacle;  {N),  nematocyst 
pad  of  same;  (C  C),  circular  canal;  (Ca),  capsule  of  otocyst;  (JOT),  otolith; 
(F),  velum. 
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NEW  NEOTROPICAL  MUSCOID  FLIES. 


ByCHABLES  H.  T.  TOWNSEND, 

Custodian  of  Muscoid  Diptera,  United  States  National  Museum, 


The  writer's  publications  on  the  Neotropical  muscoid  fauna  date 
back  a  quarter  of  a  century.  Previous  to  1909  his  most  important 
papers  on  this  subject  were  three  in  number.*  Since  that  time,  dur- 
ing nearly  five  year's  residence  in  Peru,  he  made  considerable  mus- 
coid collections,  which  have  been  deposited  in  the  United  States 
National  Museimi.  The  study  of  these  and  some  other  neotropical 
material  has  resulted  so  far  in  the  publication  of  nine  principal 
papers.^  The  present  paper  is  in  continuation  of  the  publication  of 
the  results  of  identifying  the  Peruvian  collections,  with  the  inclusion 
of  a  few  other  neotropical  forms. 

It  will  be  noted  that  certain  changes  in  family  names  are  here  inau- 
gurated. These  have  been  made  in  conformity  to  the  priority  prin- 
ciple, the  family  taking  its  name  from  the  earliest  genus  belonging 
thereto. 

Family  CAURRHOIDAE. 

PARAMYOCERA,  new  genus. 

GeTiotype. — Paramyocera  discalis,  new  species. 

Intermediate  between  Myocera  and  Scotiptera,  differing  from  former 
chiefly  in  possessing  discal  abdominal  macrochaetae,  and  from  latter 
in  profile  of  occiput  being  vertical  and  not  sloped  forward  inferiorly. 

>  Catalogue  of  the  described  South  American  species  of  calyptrate  Musddae,  Ann.  New  York  Acad.  ScL, 
vol.  7, 1892,  pp.  1-44.  On  a  collection  of  Diptera  from  the  lowlands  of  the  Rio  Nautla  in  the  State  of  Vera 
Gmz,  Ann.  Mag.  Nat  Hist.,  ser.  6,  vol.  19, 1897,  pp.  16-34;  voL  20, 1897,  pp.  l»-33, 272-201.  The  taxonomy 
of  the  Musooidean  flies  indudfaig  descriptions  of  new  genera  and  species.  Smiths.  Misc.  Colls.,  voL  51, 1908, 
No.  1803,  pp.  1-138. 

*  Descriptions  of  new  genera  and  species  of  muscoid  flies  lh>m  the  Andean  and  Padfio  coast  regions  of 
South  America,  Proc.  U.  8.  Nat.  Mus.,  vol.  43, 1912,  pp.  301-367.  On  the  tribe  Dejeanllnl  of  the  muscoid 
Camfly  Hystridldae  with  five  new  genera.  Psyche,  yoI.  20, 1913,  pp.  102-106.  New  muscoid  flies  mainly 
Hystriciidae  and  Pyrrhosiinae  from  the  Andean  montansra,  Insec  Inseit.  Menstr.,  78  pp.  in  ten  parts:  1, 
pp.  144-14S,  Yd.  1, 1913;  2,  pp.  10-16;  3,  pp.  29-32;  9,  pp.  42-48;  6,  pp.  81-96;  6,  pp.  123-128;  7,  pp.  133-144; 
8,  pp.  153-160;  9,  pp.  109-176;  10,  pp.  183-187,  voL  2, 1914.  New  Masioeratidae  and  Deziidae  l^om  South 
America,  Joum.  New  York  Ent  See.,  vol.  23, 1915,  pp.  61-68.  An  acalyptrate  genus  of  Muscoidea— A 
poUstiform  genus  of  muscoid  flies— A  genus  of  hystrlciine  flies  with  white  maggots,  Insec.  Inseit.  Menstr., 
vd.  3,  1915,  pp.  41,  43-46.  New  Andean  spallanianJine  flies— New  PeruTian  hystrioUne  flies,  Insec. 
Insdt.  Menstr.,  vol.  3, 1915,  pp.  63-76. 

Proceedinqs  U.  8.  National  Museum,  Vol.  49-No.  2115. 
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Male  with  extremely  long  claws,  often  nearly  one  and  one-half  times 
the  elongate  last  tarsal  joint;  those  of  female  much  shorter  than  last 
tarsal  joint.  Male  with  two  or  three  pairs  of  median  discal  macro- 
chaetae  on  intermediate  abdominal  segments,  an  irregular  discal  row 
on  third,  and  two  discal  rows  on  fourth.  Female  with  one  or  two 
median  discal  pairs  on  second  to  fourth  segments,  no  discal  row  nor 
approach  to  same  on  third,  one  discal  row  more  or  less  pronoimced  on 
fourth.  Frontals  reaching  only  to  root  of  antennae.  Prodinate 
ocellar  pair,  postocellar  pair,  postvertical  pair;  ocellars  stronger, 
others  nearly  equal.  Third  antennal  joint  about  twice  as  long  as 
second  or  somewhat  less.  Outer  verticals  much  reduced  in  male, 
only  half  as  long  as  inner  verticals  in  female.  Front  of  male  at  nar- 
rowest nearly  twice  width  of  ocellar  area.  Frontalia  of  male  much 
narrower  than  those  of  female,  narrowing  posteriorly.  Male  with- 
out fronto-orbitak.  Female  with  two  strong  prodinate  outer  or 
middle  fronto-orbitals,  and  one  inner  or  upper  divaricate  orbitaL 
Female  front  at  vertex  as  wide  as  one  eye,  the  face  evenly  widening 
therefrom.  Cheeks  of  female  fully  two-thirds  eye-height,  those  of 
male  about  one-half  eye-height. 

PASAMTOCBRA  DISCAUai  new  ipedet. 

Length  of  body,  10  to  11.5  mm.;  of  wing,  8.6  to  10  mm.  One 
male  and  one  female.  Bio  Rimac  bottoms  near  Lima,  Peru,  Decem- 
ber 17, 1912,  on  fohage;  five  males,  Chosica,  Peru,  2,800  feet,  April  21, 
1914,  on  fohage  in  brakes  along  Rio  Rimac  (Townsend). 

Head,  thorax,  and  scutellum  ashy  to  silvery  pollinose.  Cheek 
grooves  brownish-rufous.  FrontaUa  rufous-brown.  Antennae  ru- 
fous, third  joiat  usually  blackish  on  apical  half.  Palpi  light  rufous 
to  fulvous.  A  brassy  tinge  to  pollen  of  head  and  pleurae.  Five 
rather  ill-defined  vittae  on  thorax,  the  outer  ones  broad  and  inter- 
rupted, the  middle  one  narrow;  the  other  two  sublinear  and  of  dis- 
tinct type,  better  defined.  Scutellum  varying  from  wholly  blackish 
to  almost  wholly  rufotestaceous,  normally  broadly^blackish  on  base. 
Abdomen  fulvorufous,  with  very  broad  black  median  vitta  of  equal 
width,  thickly  sUvery-white  polhnose  over  all.  Legs  blackish,  tibiae 
dark  rufous,  sometimes  tibiae  and  most  of  femora  pale  rufous.  Wings 
faintly  smoky-yellowish.    Tegulae  watery-tawny. 

Holotype.— Chi.  No.  19428,  U.S.N.M.,  male,  Lima.    Allotype,  fe- 
male, TD  4105.    Paratypes  iadude  male,  TD  4234. 

PUN  AC  LIST  A,  ne'w  genus. 

Oeriotype. — Punadista  8et08a,  new  species. 

AUied  to  Bmchicoma,  from  which  it  may  be  distinguished  by  the 
following  characters:  Parafacials  with  a  row  of  strong  macroohaetae 
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extending  diagonally  from  root  of  antennae  to  lower  border  of  eye. 
Frontals  stopping  at  root  of  antennae.  Arista  thickened  only  at 
base,  not  pubescent.  Male  front  narrowed  on  posterior  half  almost 
to  width  of  ocellar  area.  The  usual  two  vertical  bristles  present  in 
female,  but  male  lacks  the  outer  one  while  the  inner  one  is  weak, 
latter  being  Uttle  stronger  than  the  proclinate  ocellars.  Female 
with  five  outer  fronto-orbitals  on  each  side,  the  posterior  one  or  two 
being  divergent  rather  than  proclinate.  One  reclinate  upper  or 
inner  fronto-orbital  in  female,  none  in  male.  Palpi  curved,  filiform. 
Proboscis  short  and  stout.  Front  very  long,  peristomal  profile 
shorter  but  still  long,  face  but  little  more  than  haU  as  long  as  front. 
Facialia  bare.  Eyes  bare.  Cheeks  rather  less  than  half  eye-height 
in  both  sexes.  Tlurd  anteimal  joint  but  little  longer  than  second  in 
both  sexes.  Male  with  median  marginal  pair  of  bristles  on  first 
abdominal  segment,  female  without;  second  segment  in  both  sexes 
with  median  submarginal  pair;  third  segment  with  median  discal 
pair  and  no  median  marginal  pair,  with  about  four  lateral  marginal 
and  subdiscal  or  discal  ones;  anal  segment  with  anterior  discal,  mid- 
dle discal,  and  posterior  discal  or  submai^inal  in  at  least  three  trans- 
verse rows  in  female,  more  in  male.  Macrochaetae  all  strong  in 
female,  the  frontals  and  abdominals  weaker  in  male.  Scutellum 
with  two  strong  lateral  pairs,  and  a  shorter  apical  strongly  decussate 
pair.  \!!lngs  rather  broad,  extending  beyond  abdomen.  Costal 
spine  extremely  long,  more  than  twice  as  long  as  small  crossvein. 
All  tarsi  of  female  rather  widened  and  flattened,  especially  front  and 
middle  ones.  The  tarsal  joints  in  male  are  rather  wide,  but  less  so 
than  in  female.  Hind  tibiae  with  imequal  bristles.  Male  daws 
very  long,  microscopically  short-bristled  on  inner  aspect. 

PUNACUSTA  SBTOSA,  new  ipedes. 

Length  of  body,  6.5  to  9  mm.;  of  wing,  5  to  7  mm.  Four  males 
and  10  females,  March  6  and  7,  1913;  and  7  males  and  19  females, 
May  7,  1914,  Oroya,  Peru,  over  12,000  feet,  on  bimch  grass  in  Rio 
Mantaro  valley  bottom  (Townsend). 

Black.  Parafrontals  and  parafaoials  silvery-white  poUinose, 
changing  to  blackish  with  incidence  of  light.  Qypeus  silvery-cream 
color.  Epistoma  and  cheeks  with  faint  bloom.  Occiput,  pleurae, 
mesoscutum,  and  scutellum  shining,  with  faint  bloom.  Thoracic 
vittae  very  indistinct,  only  the  beginnings  of  two  narrow  median 
ones  showing  in  front.  Abdomen  shining,  with  metallic  greenisti 
luster,  without  bloom.  Legs  black.  Wings  subhyaline,  grayish, 
lightly  smoky  on  costal  to  marginal  cells,  light  yellowish  on  basal 
cells.    Tegulae  white,  margins  yellowish-tawny. 

Hciotype.—Cht.  No.  19429,  U.S.N.M.,  female,  Allotype,  male, 
Paratypes  include  TD  4120,  female. 


Digitized  by  VjOOQIC 


408  PR0CBBDINQ6  OF  THB  NATIONAL  MUSEUM.  wl.  4d. 

Family  MILTOGRAMMTDAE, 
DOLICHAMOBIAy  new  genueu 

Oenolype. — Ddichamoiia  cmrtymacuiata,  new  specieB. 

DijffeTB  from  Amohia  as  follows:  Frontal  profile  subhorizontal, 
front  greatly  produced;  parafacials  at  root  of  antennae  almost  as 
wide  as  eye;  the  head  elongated  as  characteristic  of  so  many  high 
Andean  forms,  length  of  head  at  root  of  antemiae  bemg  greater, 
however,  than  at  vibrissae.  Fronto-orbitals  m  male  very  long  and 
strong.  Postverticals  about  as  long  as  oceUars.  Male  daws  strongly 
elongate;  all  tarsal  joints  strongly  double-spmed  apically.  No  costal 
spme. 

DOUCHAMOBIA  AUROMACULATA,  new  ipedet. 

Length  of  body,  8mm.  (abdomen  flexed) ;  of  wing,  7.75  nun.  One 
male,  Oroya,  Peru,  over  12,000  feet,  Rio  Mantaro  valley  bottom, 
March  7,  1913  (Townsend). 

Black,  lightly  silvery-white  poUinose,  vnth.  pronounced  gold  macu- 
lation.    The  gold  consists  of  large  arcuate  triangle  marking  para- 
facial  sderite  on  each  side,  bordered  above  with  silvery;  narrow 
occipito-orbits,  interrupted  by  black  spot  below  middle;  outer  sur- 
face of  all  coxae,  inferior  base  of  middle  femora;  tripartite  sub- 
humeral  spot  just  below  spiracle;  three  pleural  spots  on  stemopleura, 
mesopleura,  and  pteropleura,  the  last  smallest;  broad  irregular  vitta 
from  humerus  to  wing-root,  and  small  spot  inside  front  end  of  same; 
twin  spot  on  median  line  immediately  in  front  of  suture,  and  pair 
small  spots  in  middle  of  disk  of  post3utural  mesoscutum;  pair  of 
larger  spots  in  middle  on  hind  margin  of  postsutural  mesoscutum, 
continued  on  scutellum;  a  fleck  on  each  side  of  mesoscutal  border 
halfway  between  scutellum  and  wing-root;  four  basal  spots  each  on 
second  and  third  abdominal  segments,  the  outer  ones  large  and  ex- 
tending on  venter  to  near  middle;  two  ventral  spots  on  first  segment; 
whole  anal  segment  except  very  narrow  sublinear  median  vitta  on  dor- 
sum; also  very  faint  spot  on  hypopleural-bristle  area,  postscutellum 
with  transverse  marking,  and  spot  on  epistoma  between  vibrissal 
angles.    The  dorsal  gold  is  laid  on  silvery-white,  or  edged  with  same. 
Three  silvery-white  vittae  showing  on  thorax  in  front  of  suture,  five 
showii^  faintly  behind  suture.    Femora  with  gray  bloom.    Wings 
clear,  tawny  at  base.    Tegulae  golden-whitish,  margins  yellow. 

Holotype.— Chi.  No.  19430,  U.S.N.M. 

Family  SARCOPHAGIDAE. 

PUNASARCOPHAGA,  new  genus. 

Genotype. — PunamrcopTiaga  auromacvlata,  new  species. 
Differs  from  SarcopTiaga  as  follows:  Male  only  described.    Head 
more  elongate,  fully  three-fourths  as  long  as  greatest  or  occipitsi 


Digitized  by  VjOOQIC 


Na2115.       NEW  NEOTROPICAL  MU8C0ID  FLIES— TOWNSEKD.  409 

height;  plane  of  parafacials  projected  obliquely  forward;  parafacials 
fully  two-fifths  eye-width,  quite  evenly  clothed  with  hairs  scarcely 
longer  than  those  of  parafrontals.  Frontal  bristles  reaching  only  to 
base  of  second  antennal  joint,  the  next  to  front  bristle  being  exactly 
opposite  root  of  antennae.  Arista  short-plumose  on  the  enlarged 
basal  half,  the  upper  hairs  slightly  longer  than  the  lower.  One  recli- 
nate  upper  fronto-orbital  in  male.  One  pair  of  ocellars.  Postverti- 
cals  nearly  as  long  as  ocellars.  Inner  verticals  strong,  outer  verticals 
weak  and  slightly  or  hardly  differentiated  from  the  occipito-orbital 
fringe.  Occipitocentrals  more  or  less  approximating  the  postverti- 
cals  in  length.  Front  of  male  narrowed  before  vertex  to  width  of 
space  between  vibrissae,  nearly  twice  as  wide  at  base  of  antennae. 
Epistoma  practically  cut  off,  only  very  slightly  prominent  or  not  at 
all  so,  extending  well  below  vibrissae.  Length  of  head  at  vibrissa! 
angles  about  same  as  at  root  of  antennae;  facial  profile  a  little  shorter 
than  occipital,  the  frontal  profile  slightly  sloping  downward  anteriorly. 
Three  stemopleurals  and  four  postsuturals;  one  postacrostichal,  two 
or  three  preacrostichals;  three  dorsocentrals  before  suture.  A  discal 
pair  of  scutellar  bristles.  A  more  or  less  developed  marginal  row  of 
short  macrochaetae  on  third  abdominal  segment,  marginal  row  of 
fourth  segment  strong.  Ventral  plates  two  to  four  overlapping 
lateral  segmental  sclerites.  Ventral  plate  five  cleft,  the  keeUike 
inferior  edges  of  the  two  sections  parallel  and  densely  set  with  very 
short  spines.  Claws  of  male  extremely  long.  Third  vein  bristly 
over  halfway  to  small  crossvein. 

PUNASASCOPHAOA  AUROMACULATA,  iMw  spedet. 

Length  of  body,  7  to  9  mm. ;  of  wing,  6  to  8  mm.  Six  males,  Oroya, 
Peru,  over  12,000  feet,  Rio  Mantaro  valley  bottom,  March  7,  1913 
(Townsend). 

Blackish,  silvery  pollino^e,  with  gold  maculation.  Coloration  plan 
of  the  pima  or  high  Andean  sarcophagids,  but  with  much  less  gold 
than  Dolichamobia  auromticuUUa.  Lacks  entirely  the  pleural,  coxal 
and  femoral  gold  spots;  bears  a  lai^e  spot  on  each  cheek,  broad 
lateral  border-vitta  of  presutural  mesoscutum  extending  to  wing-root, 
and  spots  on  sides  of  abdominal  segments  one  to  four.  Parafrontals 
and  parafacials  wholly  light  golden  in  one  continuous  area.  There 
is  a  faint  golden  tinge  to  inside  of  median  silvery  pair  of  mesoscutal 
vittae.  The  tergum  of  abdomen  is  marmorate  silvery  with  faint 
golden  reflections  and  blackish  median  vitta.  Venter  golden  only  on 
edges,  rest  obscurely  silvery  pollinose.  Wing  bases  and  tegulae  dull 
yellow.  Hypopygium  rufous,  fifth  segment  golden.  Two  heavy 
silvery-gray  median  vittae  on  thorax  extending  over  scutellum,  and 
two  narrower  silvery  ones  outside  them  behind  suture,  leaving  three 
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strong  black  vittae,  besides  an  irr^ular  outer  black  border  to  meso- 
scutum.    Palpi  black.    Antennae  and  froatalia  black;  clypeus  faintly 
silvery,  with  more  or  less  of  a  gold  sheen.    Third  antennal  joint  one 
and  one-half  times  to  hardly  twice  the  length  of  second. 
Holotype.-^9tt.  No.  19431,  U.S.N.M. 

PUNAPHYTO,  new  genus. 

Genotype. — Punaphyto  tridens,  new  species. 

Differs  from  Sarcodexia  as  follows:  Male  only  described.  Front  at 
vertex  a  little  wider  than  eye,  widening  very  slightly  anteriorly,  face 
widening  very  sUghtly  from  same.  Frontalia  occupying  ahnost  or 
quite  one-half  of  frontal  width.  Two  small  proclinate  outer  fronto- 
orbitals  in  male.  Heavy  strong  almost  exactly  divaricate  ocellar 
pair.  Row  of  fine  hairs  extending  from  parafrontals  over  parafaciab 
to  cheeks.  Four  or  five  f  acio-orbitals  in  close  row  near  lower  border 
of  eyes  and  in  line  with  the  fine  hair  row,  the  lower  two  or  three 
strong.  Arista  very  short-hairy  on  a  Uttle  over  the  basal  half. 
Proboscis  below  geniculation  about  as  long  as  antennae,  stout,  thick, 
corneous,  hardly  more  than  four  times  as  long  as  thick,  rather  pointed 
at  tip,  the  labella  small.  Front  is  rather  prominent,  the  length  of 
head  at  antennae  about  equal  to  length  at  vibrissae.  Occiput  bulged 
in  middle  inferiorly.  No  acrostichals.  Two  dorsocentrals  before 
suture.  Three  postsuturals  and  three  stemopleurals.  Posterior 
lateral  pair  of  scutellars  nearly  reaching  base  of  anal  segment.  Long 
costal  spine.  First  vein  bristly  whole  length,  third  vein  bristly  to 
small  crossvein.  Apical  crossvein  strongly  bent  in  at  base.  Claws 
of  male  only  a  little  elongated,  about  as  long  as  the  last  tarsal  joint. 

PUNAPHTTO  TRIDBNS,  iMw  ^mIm. 

Length  of  body,  4  to  6  nmi.;  of  wing,  3  to  4.5  mm.  Foiur  males, 
Oroya,  Peru,  over  12,000  feet,  valley  of  the  Rio  Mantaro,  May  7, 
1914  (Townsend). 

Black,  brassy-cinereous  pollinose.  The  black  parts  include  palpi 
antennae,  frontaUa;  three  strong  broad  equal  vittae  on  thorax,  the 
middle  one  continued  over  scutellum;  a  lateral  stripe  extending  from 
point  a  httiie  in  front  of  suture  to  sides  of  scutellum,  broad  stripe 
from  humerus  to  wing-root,  stemopleural  and  hypopleural  regions; 
three  vittae  on  abdomen,  confluent  along  hind  margins  of  all  the  seg- 
ments; and  the  legs.  The  head  pollen  is  but  faintly  brassy,  that  of 
thorax  a  Uttle  more  so,  that  of  abdomen  rather  cupreous  than  brassy. 
Wings  clear  except  faintly  smoky-yellow  costobasal  area.  Tegular 
nearly  white,  tawny-yellowish  on  borders. 

Hohtype.—Cskt.  No.  19432,  U.S.N.M. 
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Famay  SALMACIIDAE. 
PLAGIMASICERAy  ne^w  genus. 

Oenotype. — Plagimasicera  petioUUa,  new  species. 

Differs  from  Plagiprospherysa  as  follows:  Eyes  thinly  but  decidedly 
hairy.  Female  front  about  one  and  one-half  times  eye-width  ante- 
riorly,  a  little  narrowed  at  vertex.  Face  but  little  widened  from  front. 
Palpi  better  developed,  slender.  Sinitellum  with  a  weak  suberect 
nondecussate  apical  pair  of  bristles,  and  three  strong  laterals.  Abdom- 
inal macrochaetae  of  female  discal  and  marginal.  Costal  spine  con- 
spicuous. Apical  cell  long-petiolate,  ending  far  before  wing  tip,  the 
petiole  about  half  as  long  as  hind  crossvein;  latter  distinctly  nearer 
to  cubitus.  Differs  from  Cyrtophleba  by  second  aristal  joint  being 
short,  parafacials  bare,  macrochaetae  of  intermediate  abdominal 
segments  discal  and  marginal. 

Frontak  descending  to  base  of  third  antennal  joint.  Second 
antennal  joint  rather  elongate,  the  third  about  three  times  as  long 
as  second.  Parafacials  very  narrow  below,  about  twice  as  wide 
above.  Facialia  narrow  above,  twice  as  wide  below.  Facial  plate 
about  as  wide  as  facialia  plus  parafacial  of  one  side.  Cheeks  about 
one-third  eye-height.  Proboscis  a  little  shorter  than  head-height, 
very  fleshy.  Length  of  head  at  vibrissae  about  three-fourths  that 
at  antennae.  Epistoma  distinctly  produced.  Palpi  distinctly  but 
only  slightly  thickened  at  tips.  Female  with  two  verticals,  the  outer 
one  much  shorter  than  the  inner  one,  the  two  inner  ones  not  decus- 
sate. Cilia  of  facialia  strong,  about  six  or  seven  in  number,  not 
closely  placed,  reaching  as  far  up  as  origin  of  arista.  Third  antennal 
joint  of  female  moderately  narrow,  equilateral,  elongate.  Two  pro- 
clinate  orbitak  in  female.  A  divaricate-prodinate  pair  of  ocellar 
bristles.  Three  stemopleurals,  the  two  front  ones  closely  approxi- 
mated. Three  postsuturak.  First  abdominal  segment  with  a 
median  marginal  pair  of  macrochaetae,  second  and  third  segments 
with  median  discal  pair,  second  with  median  marginal  pair,  third 
with  marginal  row,  anal  with  mixed  discal  and  marginal  bristles. 
Hind  tibiae  of  female  not  ciliate.  Third  vein  bristly  about  halfway 
to  small  crossvein.  Hind  and  apical  crossveins  subparallel.  Last 
section  of  fifth  vein  distinctly  more  than  half  as  long  as  preceding 
section. 

PLAOIMASICBRA  PXTIOLATAt  IMW  ^pedM. 

Length  of  body,  6  mm.;  of  wing,  4.25  mm.  One  female,  Chosica, 
Peru,  about  2,800  feet,  indoors,  June  21,  1913  (Townsend). 

Facial  plate  and  cheeks  silvery-gray.  ParafrontaJs  pale  old-gold 
pollinose,  parafacials  and  ocellar  area  with  tinge  of  same.  Frontalia 
fulvo-testaceous.    First  two  antennal  joints  and  broad  base  of  third 
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clear  light  rufous,  rest  of  third  joint  and  all  of  arista  black.  Palpi 
fulvous.  Mesoscutum  and  scutellum  silvery,  with  very  faint  tinge 
of  golden;  two  narrow  median  and  two  heavy  interrupted  outer 
vittae.  Venter  and  tip  of  anal  segment  light  rufous.  Tergum  of 
abdomen  shining  black  or  dark  brown,  with  basal  half  of  s^ments 
two  to  four  silvery-white  pollinose.  Legs  black.  Wings  nearly 
clear.  Tegulae  watery-white, 
ffofo^ype.— Oat.  No.  19433,  U.S.N.M.    TD  4166. 

PROTOGONIOPSIS,  new  genus. 

Oenotype. — Protoganiopsia  arida,  new  species. 

Differs  from  Protogoniops  by  the  thickly  hairy  eyes  of  female,  only 
one  row  of  frontals  outside  the  strong  descending  row,  arista  genicu- 
late and  thin  on  tip,  ocellars  weak,  pair  of  median  marginal  macro- 
chaetae  on  first  abdominal  segment.  Ocellars  divaricate-proclinate. 
Second  aristal  joint  very  long,  over  one-third  as  long  as  third  joint. 
Proboscis  fleshy,  not  corneous,  not  as  long  as  head-height.  Female 
front  in  middle  one-half  head-width.  Two  prodinate  and  two  recli- 
nate  fronto-orbitals  in  female.  Parafrontals,  parafaciaJs,  and  cheeks 
with  short  black  bristles,  those  of  parafacials  in  four  quite  r^ular 
rows.  Facialia  sparsely  ciliate  with  strong  bristles.  Parafacials 
very  wide,  wider  than  facial  plate.  Frontal  bristles  descending  low 
and  very  obliquely.  Apical  scutellar  pair  of  bristles  decussate,  next 
pair  extending  one-third  way  over  third  abdominal  segment.  No 
discal  macrochaetae  on  abdomen;  first  two  segments  each  with 
median  mai^inal  pair.  Hind  tibiae  pectinate,  with  long  spine  near 
middle. 

Seems  allied  to  Ooniophana  of  Australia. 

PROTOOOinOPSIS  ARXDAt  new  ipedfli. 

Length  of  body,  9  mm.;  of  wing,  7.5  mm.  One  female.  Goatherd 
Camp,  Chosica  Canyon,  above  Chosica,  Peru,  about  6,000  feet,  on 
bare  ground,  June  7,  1914  (Townsend). 

Blackish  in  ground  color,  silvery  to  cinereous  polhnose;  abdomen 
submarmorate.  Face  and  cheeks  dull  silvery-whitish;  front  with 
brassy  tinge.  Frontalia  and  first  antennal  joint  brownish,  second 
antennal  joint  and  palpi  pale  rufous,  third  antennal  joint  and  arista 
black.  Tliorax  silvery,  showing  four  subequal  black  vittae  and  a 
fifth  one  belund  suture.  Scutellum  testaceous,  silvery  poUinoso, 
blackish  on  base.  Abdomen  silvery-marmorate,  with  suggestion  of 
brassy  in  some  lights.  Legs  blacki^,  middle  and  hind  tibiae  largely 
rufous.    Wings  nearly  clear.    Tegulae  nearly  white. 

Holotype.—CsLt.  No.  19434,  U.S.N.M.    TD  4274. 
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BCHINOMASICERA,  ne^w  genus. 

Oenotype, — EMnomasicera  hystrix,  new  species. 

Differs  from  Mdsicera  in  male  possessing  two  strong  proclinate 
orbitals,  f acialia  strongly  ciliate,  hind  tibiae  ciliate,  and  abdomen 
thickly  set  with  subspinelike  macrochaetae  on  disk  of  second  and  all 
of  third  and  anal  segments. 

Diffefs  from  Blepharipeza  by  the  male  orbitals,  arista  strongly 
thickened  on  basal  third,  strong  proclinate  ocellar  bristles,  male  front 
at  vertex  nearly  equal  to  eye-width,  palpi  but  little  broadened  on 
apical  two-thirds,  frontals  descending  low,  cubitus  well  removed  from 
wing-margin,  male  daws  hardly  as  long  as  last  tarsal  joint,  four 
stemopleural  and  four  postsutural  bristles. 

BCHINOICASICBRA  HTSTKIZ,  IMW  ipeclM. 

Length  of  body,  12  nun.;  of  wing,  11  nun.  One  male,  Matucana, 
Peru,  about  8,000  feet.  May  1,  1914,  on  foliage  (Townsend). 

Black;  whole  head  lightly  silvery-white  pollinose,  changing  to  dark 
according  to  light  incidence.  Palpi  black,  faintly  obscure  reddish- 
fulvous  on  tips.  Antennae  deep  black.  Frontalia  dark  brown. 
Mesoscutum  very  thinly  pollinose,  three  narrow  vittae  in  middle, 
broad  broken  one  on  each  side.  Scutellum  obscure  reddish-fulvous, 
black  on  base  and  sides,  tinged  with  black  on  disk.  Abdomen 
obscure  dark  rufous  on  outer  third  of  second  segment.  Wings  sub- 
hyaline,  faintly  smoky  throughout,  yellowTfuscous  on  base  narrowly 
following  the  veins.  Tegulae  watery-fuscoiis,  narrow  margins 
blackish. 

Hofo^p^.— Cat.  No.  19435,  U.S.N.M. 

This  species  greatly  resembles  in  general  appearance  Blepharipeza 
mcmtagna  Townsend  and  Fdbriciopsis  hystrix  Townsend,  which  are 
respectively  from  Uruhuasi  and  Casahuiri,  in  the  south  Peruvian 
montanya. 

BELVOSIOMIMA,  ne-w  genus. 

Genotype. — Bdvosiomirria  fosteri,  new  species. 

Differs  from  Triachora  as  follows:  Whole  body  very  much  broad- 
ened. Vertex  much  exceeding  one-third  of  head-width,  but  less  than 
one-half  same.  Facial  depression  of  female  deeper,  that  of  male 
greatly  deepened.  Cheeks  fully  one-half  eye-height  in  female,  those 
of  male  about  two-fifths  same.  Antennae  longer,  the  third  joint  of 
male  heavily  bulged  on  upper  edge  at  base.  Arista  longer,  broadly 
flattened  all  way  to  tip.  Epistoma  of  male  narrowed,  with  slope  of 
45®  from  plane  of  clypeus.  Palpi  heavier.  Head  bristles  stronger. 
Claws  of  both  sexes  are  short.  Front  as  well  as  all  tarsi  of  female 
broad,  and  heavily  thickened. 
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BXLVOSIOlflMA  fOSTBRI,  IMW  ipedfl^ 

Length  of  body,  11  to  12  mm.;  of  wing,  8.5  to  9.75  mm.  Two 
females  and  one  male,  Sapucay,  Paraguay,  February  (W.  T.  Foster). 

Rufous  in  geuOTal  ground  color.  Head  luteous,  induding  f rontaUa, 
the  whole  of  face  silvery-white,  the  front  and  cheeks  showing  less  so. 
Antennae  and  palpi  rufous,  the  third  antennal  joint  shaded  with 
blackish  on  upper  edge  and  tip  especially  in  male.  Mesoscutum 
blackish  except  hind  margin,  thinly  yellowish-gray  pollinose,  with 
four  yittae,  and  a  fifth  one  behind  suture.  Scutellum  more  or  less 
completely  luteous  or  rufous.  Abdomen  thickly  pale  gold  pollinose 
on  whole  of  anal  segment  and  very  narrow  bases  of  second  and  third 
segments,  the  poUen  of  third  extending  more  thinly  over  all  of  seg- 
ment except  a  broad  hind  border,  varying  with  light  incidence,  and 
that  of  second  similarly  still  more  thinly  extended.  Legs  dark 
brown,  tarsi  black.  Wings  slightly  iofuscate,  tegulae  very  pale 
yellow. 

Hohtypc—CeA.  No.  19607,  U.S.N.M.,  female. 

Family  CROCUTIDAE. 
CALPODOMYIA,  new  genus. 

Genotype, — CaZpodomyia  linearis,  new  species. 

Very  small.    Female  only  described.    Eyes  very  large,  taking  up 
nearly  the  entire  area  of  the  head  in  profile,  only  the  front  showing  as 
a  rim  outside  their  borders;  bare,   descending  even  lower  than 
vibrissae.    Parafacials  and  cheeks  linear.    Front  and  face  of  equal 
width,  conspicuously  less  than  eye-width,  about  four-fifths  of  same. 
A  well-marked  median  facial  carina  present,  formed  like  a  ridge  of  a 
roof.    Oral  margin  cut  off,  inverted  broad  V-shape,  the  median  notch 
higher  than  vibrissal  insertion,  the  carina  running  uniformly  from 
notch  to  insertion  of  antennae.    Antennae  closely  approximated, 
iilserted  above  eye-middle;  second  joint  short,  third  about  three  and 
one-half  times  as  long  as  second.    Arista  thickened  on  less  than  basal 
half,  microscopically  short-pubescent.    Frontalia  broad,  normally 
occupying  fully  one  half  width  of  front.    Frontal  and  facial  profiles 
both  curved  or  bulged,  the  former  more  prominent.    Weak  pair  of 
proclinate  ocellars.    Two  proclinate  and  two  reclinate  f ronto-orbitals. 
Two  verticals,  the  outer  one  weak.    Frontals  descending  to  base  of 
third  antennal  joint.    Proboscis  very  short;  palpi  short,  widened 
apically.    Facialia  with  about  three  short  bristles  above  vibrissae, 
peristomals  about  same  number  and  size.    ScuteUum  subtriangular, 
with  three  lateral  macrochaetae,  the  hindmost  longest  and  divaricate; 
no  discal,  no  apical.    Macrochaetae  of  abdomen  only  marginal. 
Femora  rather  broad;  claws  very  short.    Apical  cell  closed  in  margiOf 
ending  just  before  wingtip.    Cubitus  curved,  without  wrinkle.    Hind 
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crossvein  in  middle.  Third  vein  bristly  to  small  crossvein.  First 
vein  bare.  No  costal  spine.  Probably  related  to  the  Thiyptocera- 
tinae. 

CALPODOMTIA  LOVSARIS,  new  ^pedM. 

Length  of  body,  2.25  to  2.5  mm.;  of  wing,  1.75  to  2  mm.  Two 
females,  Mayaguez,  Porto  Rico,  November  18,  1912,  reared  from 
larva  of  Cdlpodes  eihlius  Cramer  (C.  W.  Hooker),  through  R.  H.  Van 
Zwalenwenberg.    Porto  Rico  No.  5071. 

Brown  to  blackish.  Head  silvery,  frontalia  and  antennae  brown- 
ish to  blackish;  parafrontals  black,  thinly  silvery.  Palpi  obscurely 
rufotestaceous.  Scutellum  dark  testaceous.  Tliorax  thinly  poUi- 
nose;  four  vittae  very  faintly  showing  anteriorly,  the  outer  ones 
broader.  Abdomen  showing  pollen  on  bases  of  segments  two  to  four, 
narrowly  on  two,  widely  on  four.  Legs  brownish.  Wings  clear. 
Tegulae  tawny-whitish. 

Holotype.—C&t.  No.  19436,  U.S.N.M. 

Family  MINTHOIDAE. 
NEOMETACHAETA,  new  genus. 

Oenotype. — Neornetcuiliaeta  polita,  new  species. 

Differs  from  description  of  Metackaeta  as  follows:  Male  only 
described.  Third  antennal  joint  three  and  one-half  times  as  long  as 
second.  Arista  thickened  on  hardly  over  basal  half,  basal  joints 
short.  Ocellar  bristles  present.  Parafadals  about  one-fifth  as  wide 
as  facial  plate.  Face  only  slightly  receding,  profile  of  parafadals 
a  Uttle  convex.^  Cheeks  about  one-third  eye-height  or  somewhat 
less.  Palpi  subcylindrical,  but  slightly  thickened  at  tip.  Proboscis 
short.  Male  front  at  vertex  about  one  and  one-third  times  eye- 
width.  Male  with  two  reclinate  inner  fronto-orbitals;  two  verticals; 
five  or  six  weak  short  proclinate  outer  fronto-orbitals,  the  posterior 
one  approximated  to  the  posterior  inner  orbital,  the  anterior  one  just 
in  advance  of  the  lowest  frontal;  five  or  six  downwardly  directed 
facio-orbitals  in  Une  with  frontal  row,  not  in  exact  line  with  outer 
fronto-orbitals.  Two  stemopleurals  and  three  postsuturals.  Scutel- 
lum with  apical  pair,  and  two  lateral  pairs  of  which  the  posterior  is 
very  strong.  Abdomen  elongate-conical.  Abdominal  macrochae- 
tae  weak;  segments  one  and  two  with  a  lateral,  two  and  three  with  a 
median  marginal  pair,  three  with  a  lateral  marginal  pair,  foiu*  with 
marginal  row.  Claws  of  male  a  little  shorter  than  last  tarsal  joint. 
Costal  spine  vestigial.  First  vein  bristly  on  its  proximal  half,  third 
bristly  nearly  to  small  crossvein.  Petiole  of  apical  cell  about  as  long 
as  hind  crossvein;  latter  crooked  and  nearer  to  small  crossvein  than 
to  cubitus,  which  causes  last  section  of  fifth  vein  to  be  over  half  as 
long  as  preceding  section.  Cubitus  angular,  with  pronounced  wrinkle ; 
apical  crossvein  deeply  bent  in  at  base.  Third  vein  ends  halfway 
between  second  vein  and  wing  tip. 
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NBOMBTACHAXTA  POUTAt  IMW  ipedfli. 

Length  of  body,  4.5  xnm.;  of  wing,  3  mm.  One  male,  Chosica 
Canyon,  above  Oiosica,  Peru,  about  4,000  feet,  April  4,  1913,  on 
ground  (Townsend). 

Whole  head  silvery-white,  including  occiput.  Frontalia  velvet- 
brown.  Palpi  and  second  antennal  joint  rufous,  rest  of  antennae 
blackish.  Thorax  and  scutellum  silvery-white,  with  two  broad  pol- 
ished black  vittae  which  extend  on  sides  of  scutellum.  Abdomen 
polished  black,  with  three  narrow  equal  silvery-white  fasciae  of  pollen 
on  bases  of  second  to  fourth  segments.  Venter  and  femora  thinly 
silvery,  rest  of  legs  blackish.  Wings  clear,  deeply  smoky-blackish  on 
humeral,  costal,  subcostal  and  marginal  cells.    Tegulae  pure  white. 

Holotype.—C&t.  No.  19437,  U.S.N.M.    TD  4143. 

PSEUDEUANTHA,  new  genus. 

Oenotype. — Paeudeuantha  lineUii,  new  species. 

Differs  from  Euantha  as  follows:  Arista  bare,  longer.  No  distinct 
facial  carina.  Eyes  of  female  quite  thickly  hairy.  Second  antennal 
joint  elongate,  third  joint  about  twice  as  long.  Yibrissae  on  oral 
margin.  Front  tarsi  of  female  like  the  others,  not  thickened  or  com- 
pressed. No  cos£al  spine,  apical  cell  more  attenuate  distally,  cubitus 
a  Uttle  nearer  hind  margin  of  wing. 

This  genus  was  labeled  many  years  ago  by  Mr.  Martin  L.  Linell,  aid, 
department  of  insects,  United  States  National  Museum,  as  Pseud- 
euantha,  a  manuscript  name.  linell's  name  is  adopted  and  the 
species  is  named  for  him  in  recognition  of  his  fine  sense  of  discrimina- 
tion and  just  concepts  of  muscoid  genera,  as  shown  by  the  unpublished 
determinations  of  United  States  National  Museum  material  made 
by  him  in  this  group. 

PSBUDBT7AHTHA  LlWmJ.TI,  iww  tgndM. 

Length  of  body,  12  mm.;  of  wing,  9.5  mm.  One  female,  Tehuan- 
tepec  (Sumichrast). 

Black,  with  silvery  pollen.  Entire  head  pollinose  except  the 
blackish  frontalia  and  antennae;  palpi  rufous,  with  fulvous  tips. 
Thorax,  scutellum,  and  pleursB  pollinose;  two  narrow  black  vittae 
in  middle  of  mesoscutimi  before  suture,  and  two  heavier  ones  on  each 
side  continued  indistinctly  behind  suture.  Second  and  third  abdom" 
inal  segments  broadly  pollinose  on  base,  except  in  middle,  where  the 
poUenband  fades  or  narrows,  the  pollen  similarly  continuing  on  venter. 
Front  femora  silvery  on  the  outside.  Wings  deeply  yellow  on  oblique 
antero-basal  area,  taking  up  a  little  less  space  than  the  laige  deeply 
smoky  area  extending  from  fifth  vein  obUquely  to  cost  a  and  wing  tip; 
the  veins  in  the  yeUow  area  are  yellowish,  but  change  to  brown  in  the 
smoky  area;  anal  area  behind  fifth  vein  subhy aline.    Tegulae  white. 

Holotype.—Ceit.  No.  19438,  U.S.N.M. 
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MINTHOPSIS,  ne-w  genus. 

Genotype. — MinlhopHa  vvttaUij  new  species. 

Differs  from  Mintho  as  follows: 

Female. — ^Parafacials  with  microscopic  hairs.  Cheeks  two-fifths 
eye-height  or  rather  more.  Vibrissae  decussate  on  extreme  tips,  in- 
serted well  above  oral  margin.  Second  antennal  joint  elongate,  the 
third  joint  only  three  or  at  most  four  times  as  long  as  second.  Fadalia 
ciliate.  Arista  nearly  bare,  thickened  hardly  over  one-third  way, 
second  joint  hardly  twice  as  long  as  wide.  OceUar  bristles  present. 
Frontals  descending  lower.  Front  much  wider  than  one  eye; 
frontalia  very  broad,  nearly  or  quite  equilateral.  Eyes  distinctly  and 
rather  thickly  short-hairy.  Head  scarcely  wider  than  thorax.  Two 
stemopleural  bristles  only.  No  discal  macrochaetae  on  intermediate 
abdominal  segments;  no  median  on  segment  one,  a  lateral  on  seg- 
ments one  to  three,  median  marginal  pair  on  two  and  three,  discal 
and  marginal  on  anal  segment.  Abdomen  short.  Front  tarsi  moder- 
ately swollen  subcylindric,  not  so  flattened  laterally;  all  metatarsi 
very  long;  all  claws  short,  the  front  ones  modified.  Apical  cell  closed 
distinctly  before  wingtip.  Cubitus  rounded,  without  stump  or  wrinkle. 
Hind  crossvein  nearer  to  cubitus  than  to  small  crossvein. 

Male. — ^Differing  from  the  female  as  follows:  Second  antennal 
joint  very  short;  third  very  long,  reaching  vibrissae,  about  six  or 
seven  times  as  long  as  second.  Arista  subgeniculate,  thickened  fully 
halfway  or  more;  second  joint  very  long,  about  four  times  as  long  as 
wide.  Facialia  not  so  strongly  cihate.  Eyes  almost  bare,  with  only 
very  sparse  hairs,  mostly  above  and  almost  imperceptible.  Para- 
frontals  narrower,  but  frontalia  about  same  width.  Parafacials  nar- 
rower, appearing  more  elongate.  Vibrissae  nearer  to  oral  margin, 
weaker,  barely  or  not  decussate.  Frontals  not  descending  so  low, 
weaker.  Three  stemopleural  bristles,  the  third  being  below  the  front 
one  of  the  other  two.  Cheeks  hardly  one-third  eye-height.  Middle 
metatarsi  longer  than  others,  daws  all  short,  the  front  ones  normal; 
tarsi  all  slender.  Abdomen  and  whole  body  much  murowed,  in- 
cluding head.  A  median  marginal  pair  of  macrochaetae  and  one 
lateral  on  segments  one  to  four.  Apical  cell  closed  in  wingtip.  Hind 
crossvein  in  middle  between  cubitus  and  small  crossvein. 

This  is  probably  one  of  the  most  notable  cases  of  sexual  differentia- 
tion in  the  superfamily,  so  far  as  characters  that  are  ordinarily  of 
generic  value  are  involved. 

MIATUOPSIS  VITTATA,  new  ipeclM. 

Length  of  body,  5  to  6.6  mm.;  of  wing,  4  to  6  mm.  Four  females 
and  two  males,  Huariaca,  Peru,  high  montanya  of  the  Rio  Huallaga 
canyon,  about  10,750  feet,  December  20  and  21,  1913,  on  foliage 
(Townsend). 

81022'*— Proc.N.M.vol.4^— 16 2J 
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Female. — Blackish,  silvery  pollinose,  largely  golden  above.  Cheeks 
and  occiput  silvery-white,  fonner  often  tinged  with  brassy  in  front, 
facial  plate  brassy-silvery,  paraf acials  and  paradentals  deep  golden, 
frontalia  and  antennae  velvety-black  or  dark  brown,  antennae 
obscurely  fulvous  on  base  of  third  joint,  palpi  fulvous.  Mesoscutum 
deeply  poUinose  with  pale  gold  to  golden-whitish,  leaving  two  very 
broad  velvet-black  vittae  which  do  not  reach  scutellum.  Pleurae 
silvery-white,  with  slight  marmoration.  Scutellum  and  abdomen 
dull  ashy-gold,  with  marmorations  in  two  mediobasal  spots  on  seg- 
ments two  to  four  and  a  posterolateral  spot  on  segments  two  and 
three.  Venter  cinereous.  Femora  fulvous,  faintly  silvery,  blackish 
on  tips;  tibiae  pale  rufous,  tarsi  blackish.  Wings  clear;  tegulae 
watery-whitish,  hind  scale  with  tawny  or  obscure  tinge. 

M(de. — Facial  plate  deep  golden,  extending  on  cheeks.  Antennae 
wholly  black.  Abdomen  more  thickly  pale  gold  poUinose,  with  broad 
blackish  hind  borders  to  all  segments,  these  being  connected  by  a 
narrow  median  vitta  of  blackish.  Venter  pale  golden.  Tibiae  all 
black  except  rufous  tinge  on  middle  of  intermediate  and  hind  pairs. 

Holotype.—Csit.  No.  19439,  U.S.N.M.,  female.  TD  4206.  Allotype, 
male.    Paratypes,  male,  TD  4213;  females,  TD  4205,  4219- 

NEOMINTHOPSIS,  new  genus. 

Genotype. — NeomirUhopsia  discalis,  new  species. 

Differs  from  Mmthopsis  as  follows:  FaciaUa  cihate  only  one-third 
way  up.  Parafacials  bare.  Cheeks  hardly  over  one-fourth  eye- 
height  in  female.  Eyes  distinctly  but  very  thinly  hairy.  Long  erect 
discal  bristles  on  intermediate  abdominal  segments.  Anal  segment 
with  marginal,  submarginal,  and  discal  transverse  rows,  and  an 
anterior  discal  pair  of  bristles.  Median  marginal  pair  on  segment  one. 
Three  stemopleurals  and  three  postsuturals.  Female  tarsi  normal, 
front  ones  with  long  claws,  metatarsi  not  unusually  long.  Legs  not 
elongate  or  slender.    Apical  cell  open  just  before  wingtip. 


NEOMINTHOPSIS  DISCALIS,  nfl 

Length  of  body,  6.75  mm.;  of  wing,  5.5  mm.  One  female.  Pacha- 
cayo,  Peru,  about  12,000  feet,  on  flowers  of  Eupatorium,  sp.,  March  27, 
1913  (Townsend). 

Strongly  resembles  Minthopsis  vittata,  differing  in  coloration  from 
description  of  that  species  only  as  follows:  Silvery  poUinose,  without 
distinct  tinge  of  golden.  Antennae  wholly  black.  Scutellum  silvery, 
the  sides  blackish.  Abdomen  silvery,  with  broad  irregular  black 
median  vitta  which  spreads  more  or  less  along  hind  margins  of 
segments  one  to  three,  invading  base  of  anal  segment  in  middle. 
Legs  black,  femora  silvery  on  outside.  Wings  faintly  tinged  with 
smoky-yellow.    Tegulae  pale  yellow,  hind  scale  white  on  disk.    The 
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pollen  of  thorax  and  abdomen  shows  a  suggestion  of  brassy  in  some 
lights.    No  mannoration  on  abdomen. 
Hohtype.— Chi.  No.  19440,  U.S.N.M.    TD  4138. 

EPIPHANOCERA,  new  genus. 

Oenotype. — Epiphanocera  costaliSj  new  species. 

Differs  from  NeominOiopsis  as  follows:  Front  at  vertex  slightly 
narrower,  about  one-third  head-width  in  both  sexes.  Frontalia  not 
quite  so  broad,  a  httle  wider  than  one  parafrontal  in  female,  sUghtly 
wider  in  male.  FadaUa  bare.  Antennae  considerably  heavier, 
nearly  alike  in  both  sexes,  sUghtly  longer  in  female  than  in  male; 
third  joint  gently  rounded  apicidly,  with  slight  angle  on  upper 
apical  comer.  No  discal  abdominal  macrochaetae  in  either  sex, 
even  on  anal  segment.  Cheeks  nearly  one-third  eye-height  in  both 
sexes.  Palpi  widened  and  flattened,  upper  surface  smooth  and 
nearly  bare.  Wings  conspicuously  broader,  apical  cell  ending  in 
exact  wingtip.  Legs,  especially  tarsi,  more  slender,  daws  short  in 
both  sexes,  and  both  with  two  prodinate  fronto-orbitals.  Female 
without  piercer. 

EPIPHAITOCBRA  COSTALIS,  IMW  apectoi. 

Length  of  body,  6  mm.;  of  wing,  male  5  mm.,  female  6  mm.  One 
female  and  three  males,  Huariaca,  canyon  of  the  Rio  Huallaga,  Peru, 
about  10,750  feet,  December  20  and  21, 1913,  on  foUage  (Townsend). 

Black,  rather  shining.  Head  silvery  pollinose,  the  parafrontals 
with  a  faint  golden  tinge  which  is  a  Httle  more  marked  in  male. 
Frontalia  and  antennae  soft  black.  Palpi  pale  fulvous,  with  silvery 
sheen.  Thorax  silvery;  with  two  heavy  broad  black  vittae  on 
mesoscutum,  each  showing  a  short  pollinose  line  just  in  front  of 
suture;  scutellum  blackish.  Abdomen  polished  black,  the  bases  of 
last  three  segments  rather  broadly  silvery-white  with  interruption 
on  median  line,  the  pollen  with  golden  shade  in  male.  Legs  blackish, 
tibiae  brownish.  Wings  clear,  except  fuscous  costal  area  extending 
from  costal  spine  to  end  of  second  vein.  Tegulae  pearly  translucent 
whitish. 

Holotype.—Ceit.  No.  19608,  U.S.N.M.,  female.  TD  4218.  Allo- 
type, male.    Paratypes  include  TD  4210,  male. 

RHOMBOTHYRIOPS,  new  genus. 

Genotype. — Rhomboihyriops  degans,  new  species. 

Differs  from  Brauer  and  Bergenstamm's  description  of  Rhombo- 
ffi/yria  as  follows:  Arista  practically  bare,  with  only  the  most  micro- 
scopic pubescence.  Antennae  of  female  reaching  two-thirds  way  to 
oral  margin,  those  of  male  about  five-sixths  way.  Third  antennal 
joint  of  female  nearly  four  times  as  long  as  second,  that  of  male  about 
five  times  as  long.    Costal  spine  very  short,  but  visible.    Abdominal 
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macrochaetae  only  margmal.    Abdomen  of  male  much  narrower 
than  that  of  female. 

Closely  similar  to  iKrUhopris  vUtata  in  both  structure  and  color, 
and  evidently  related  to  that  genus,  but  generally  more  slender  in 
form  and  legs  much  more  elongate,  besides  the  following  characters: 
Second  aristal  joint  of  female  barely  twice  as  long  as  wide,  that  of  male 
fully  three  times  as  long  as  wide.    Front  of  male  about  width  of  one 
eye,  that  of  female  about  one  and  one-fifth  times  eye-width.    Male 
frontalia  wider  than  those  of  female.    Male  parafrontals  narrower 
than  those  of  female;  male  parafacial  plane  practically  parallel  with 
the  longitudino-vertical  plane  of  head.    Eyes  very  thinly  short-hairy 
in  both  sexes,  slightly  more  so  in  male,  bare  below  in  female.    Yibrissae 
inserted  well  above  oral  margin  in  both  sexes;  the  facial  plate  very 
elongate  and  nearly  equilateral.    In  front  view  the  male  facialia- 
crests  are  quite  in  line  with  inner  border  of  eyes.  .  Facialia  ciliate  to 
well  above  middle  in  both  sexes,  more  strongly  so  in  male.    Face 
and  front  nearly  equal  in  width,  former  slightly  wider,  latter  slightly 
narrowed    at   vertex.    Prodinate    ocellar   bristles    present.     Eyes 
dscending  as  low  as  vibrissae  in  male,  well  short  of  same  in  female. 
Cheeks  of  female  about  one-third  eye-height,  those  of  male  about 
one-fourth  same.    Frontal   bristles  descending   to  base  of   third 
antennal  joint.    Three  stemopleural  and  three  postsutural  bristles. 
No  decussate  scutellar  bristles,  the  long  pair  in  middle  divaricate. 
Abdominal  segments  one  to  three  in  both  sexes  with  a  median  mar- 
ginal pair  of  macrochaetae,  and  one  or  two  lateral  marginal;  bristles 
of  anal  segment  marginal  only,    daws  of  both  sexes  short,  practically 
alike.    Legs  long,  metatarsi  very  long;  front  tarsi  of  female  not 
noticeably  swollen  or  modified.    Apical  cell  open  dose  to  wingtip. 
Only  two  or  three  bristles  at  base  of  third  vein.    Hind  crossvein 
decidedly  nearer  to  cubitus  in  both  sexes. 

RHOMBOTHTRIOPS  BLBGAITS»  new  spedet. 

Length  of  body,  5  to  6.5  mm. ;  of  wing,  same  measiurements.  Two 
females  and  ten  males,  Huariaca,  Peru,  high  montanya  of  the  Rio 
Huallaga  Canyon,  about  10,750  feet,  on  foUage,  December  20, 1013 
(Townsend). 

Pale  golden  poUinose,  with  wholly  velvet-black  antennae  and 
arista,  broad  velvet-black  frontalia,  two  velvet-black  mesoscutal 
vittae  of  same  width  as  frontalia,  narrow  blackish  border  to  scutel- 
lum,  and  four  broad  velvet-black  fasciae  on  abdomen  occupying  the 
hind  half  or  so  of  the  four  segments.  Cheeks  and  occiput  paler,  more 
silvery.  Palpi  fulvous,  faintly  smoky  on  tips.  Male  parafrontak 
invaded  by  the  black  from  frontalia.  Male  scutellum  prevaiUng 
black;  mesoscutal  vittae  appearing  confluent  behind  suture  in  male 
in  certain  lights.    PoetscuteUum  wholly  golden.    The  abdominal 
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fasciae  narrow  obliquely  off  laterally  on  front  comers,  and  the 
mesoscutal  vittae  narrow  off  on  inner  hind  comers.  Abdominal 
fasciae  with  faint  indication  of  bloom,  which  sUghtly  dulls  their 
liister.  Pleurae  and  venter  paler,  brassy-silvery.  Femora  fulvous 
except  tips,  tibiae  faintly  reddish  on  midcUe,  rest  of  legs  velvet-black. 
Wings  faintly  smoky-tinged  throughout.  Tegulae  pale  yellow,  pearly. 
Holoiype.—Cs,t.  No.  19441  U.S.N.M.,  female.  TD  4207.  Alio- 
type,  male.    Paratype,  male,  TD  4208. 

LACHNOMMOPSIS,  new  genus. 

Oenotype, — La^Aricmmopsis  armata^  new  species. 

Differs  from  description  of  Lachnomma  as  follows:  Male  only* 
Oral  profile  nearly  or  quite  as  long  as  frontal,  the  epistoma  being 
much  produced  and  occiput  swollen  below.  Vertex  one-third  of 
head-width  or  slightly  more,  face  below  nearly  one-half  head-width. 
Very  closely-set  row  of  downwardly-inclined  bristles  on  parafacials, 
beginning  just  inside  line  of  frontals  near  end  of  same  and  extending 
to  point  on  level  with  lower  end  of  eye,  closely  approximated  to 
f acialia.  Parafacials  about  one-fifth  as  wide  as  facial  plate.  Cheeks 
hardly  one-third  eye-height.  Vibrissae  inserted  well  above  extreme 
oral  margin,  though  latter  varies  with  wrinkling.  Eyes  descending 
to  bend  of  facialia,  at  which  point  the  cilia  of  f acialia  stop.  Antennae 
inserted  far  above  eye-middle ;  third  joint  about  four  times  as  long 
as  the  sUghtly  elongate  second,  perfectly  straight  and  equilateral,  not 
very  wide.  Arista  thickened  three-fourths  or  more  to  tip.  Pro- 
^boscis  not  as  long  as  head-height;  palpi  subfiliform,  not  thickened  at 
tip.  .Claws  only  a  little  elongate,  the  front  ones  more  so  than  others. 
Abdominal  macrochaetae  only  marginal,  even  on  anal  segment. 
Third  vein  spined  halfway  or  so  to  small  crossvein.  Apical  cell  very 
narrowly  open,  almost  closed  in  margin,  ending  conspicuously  but  yet 
only  a  little  before  wingtip. 

LACHNOMMOPSIS  ARMATA,  new  spedet. 

Length  of  body,  5.5  to  7  mm. ;  of  wing,  4  to  5.5  mm.  Four  males, 
Chosica,  Peru,  2,800  feet,  indoors;  one  January  20,  two  May  25,  and 
one  July  17,  all  1913  (Townsend). 

Blackish,  thickly  cinereous  poUinose,  upper  parts  including  para- 
frontals  with  faint  brassy  tinge  to  the  poUen.  Antennae  and  arista 
black,  the  second  antennal  joint  more  or  less  rufous.  Palpi  fulvous. 
FrontaUa  brownish,  poUinose.  Thorax  with  four  moderately  narrow 
nearly  equal  blackish  vittae,  the  outer  ones  of  the  semicolon  type,  a 
linear  median  one  behind  suture.  Abdominal  tergum  marmorate. 
Legs  black.  Wings  clear,  bases  pale  yellowish.  Tegulae  tawny- 
whitish. 

Hofotype,— Cat.  No.  19442,  U.S.N.M.    TD  4163. 
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HYPOCHAETOPSIS,  new  genus. 

Oenotype. — Hypochaetopsis  cfiaetosa^  new  species. 

Belongs  with  Hypochaeta  and  Parahypochaeta,  differing  from  latter 
as  follows:  First  vein  bare.  Apical  ceU  widely  open,  ending  almost 
in  wingtip,  only  slightly  before.  Costal  spine  rather  short.  Qieeks 
of  female  hardly  one-fomth  eye-height.  Third  antennal  joint  of 
female  only  three  times  as  long  as  second.  Face  very  receding,  cheeks 
extremely  short.  Frontal  bristles  very  long  and  heavy,  very  strongly 
decussate.  Ocellar  bristles  widely  divaricate,  distinctly  redinate. 
Outer  verticals  absent  in  female.  Paraf acials  very  narrow.  Occiput 
swollen  below.  The  inner  of  the  two  lateral  scutellar  bristles  is  very 
much  longer  than  both  the  outer  one  and  the  strongly  decussate 
apical  pair.  Abdominal  macrochaetae  very  long,  strong,  suberect, 
discal  and  marginal  on  segments  two  to  four.  All  the  tarsi  elongate, 
the  front  pair  in  female  still  more  elongate  than  the  others;  tarsal 
joints  much  constricted  basally,  giving  tarsi  a  strongly  notched  or 
very  coarsely  pectinate  profile,  especially  marked  in  the  modi&ed 
front  tarsi  of  female.    Claws  short  in  female. 

HYPOCHABTOPSIS  CHABTOSA,  new  ipecies. 

Length  of  body,  6  mm. ;  of  wing,  5  mm.  One  female,  Huariaca, 
Peru,  high  montanya  of  the  Rio  Huallaga  canyon,  about  10,750  feet, 
on  foUage,  December  21,  1913  (Townsend). 

Entire  head,  thorax,  and  abdomen  cinereous  poUinose  with  a  faint 
brassy  tinge,  even  covering  the  frontalia.  Antennae  blackish,  palpi 
fulvous  to  pale  rufous.  Four  dusky  vittae  on  mesoscutum,  the  inner 
pair  sublinear  and  shorter  than  the  outer,  which  are  interrupted. 
Legs  blackish,  femora  faintly  poUinose,  tibiae  rufous  except  at  base. 
Abdomen  faintly  marmorate.  Wings  very  dilute  yellowish-fuscous, 
the  smoky  tinge  not  quite  uniform.  Tegulae  faintly  yellowish- 
smoky,  front  scale  limpid  whitish. 

Holotype.—Cs^t.  No.  19443,  U.S.N.M.    TD  4220. 

CHAETOPHLEPSIS,  new  genus. 

Oenotype. — ChaetopMepsis  tarsalis,  new  species. 

Differs  from  Hypochaeta  as  follows:  Geno-orbital  bristle  low, 
crowded  into  margin  of  the  hairy  occipital  area  of  cheeks,  a  second 
similar  bristle  just  below  it  and  approximated  to  it.  Cheeks  only 
about  one-fifth  eye-height.  Face  very  receding.  Third  antennal 
joint  only  four  times  as  long  as  second,  small,  narrow,  equilateral 
Arista  thickened  on  basal  third.  No  outer  vertical  bristle  in  female. 
Female  front  equilateral,  about  as  wide  as  one  eye.  Eyes  rather 
indistinctly  short-hairy.    Parafacials   very  narrow  below,   hardly 
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wider  than  facialia.  Facial  plate  deeply  sunken.  Oral  margin  cut 
off,  yibrissae  on  same.  Frontalia  not  delimited  by  color  from  para- 
frontals,  all  equally  poUinose.  Cilia  of  facialia  very  sparse.  Pro- 
boscis short  and  fleshy,  palpi  subcylindrical.  Two  stemoplourals  and 
three  postsuturals.  No  median  macrochaetae  on  first  abdominal  seg- 
ment in  female.  Hind  tarsi  of  female  shorter  than  others,  the  hind 
metatarsi  shortened  and  thickened.  Front  tarsi  of  female  not 
widened.  Apical  cell  almost  closed  in  margin  a  Httle  before  wingtip. 
Small  crossvein  nearly  opposite  end  of  auxiliary  vein,  hind  crossvein 
well  approximated  to  small  crossvein,  the  last  section  of  fifth  vein 
about  as  long  as  preceding  section.  First  vein  bristly  whole  length. 
Costal  spine  small.     No  piercer  in  female. 

CHABTOPm.BPSIS  TARSAUS,  new  species. 

Length  of  body,  5.5  mm. ;  of  wing,  4  nmi.  One  female,  San  Rafael, 
Casma,  Peru,  April  1,  1912,  on  cotton  foHage  during  outbreak  of  Alor- 
hama  argiUacea  (Townsend). 

Blackish  in  ground  color,  silvery-cinereous  poUinose.  Face  and 
cheeks  silvery-whitish.  Whole  front  including  frontalia  pollinose, 
with  pale  golden  tinge.  Pollen  of  mesoscutum  and  scutellum  faintly 
golden.  Thoracic  vittae  practically  obsolete,  only  a  faint  trace  of 
linear  median  pair  in  front.  Abdomen  also  with  faint  brassy  tinge 
to  the  pollen.  Femora  with  faint  bloom,  tibiae  reddish-fulvous,  tarsi 
•black.  Wings  nearly  clear,  faintly  yellow  at  stigma.  Tegulae 
watery-white. 

Holotype.—CeLt.  No.  19444,  U.S.N.M.    TD  4087. 

MICRONYCHIOPS,  new  genus. 

Oenotyipe. — Micronychiops  aurescens,  new  species. 
.  Runs  to  Micronychia  in  Brauer  and  Bergenstamm's  tables,  but 
may  be  distinguished  by  the  following  characters:  Ocellar  bristles  dis- 
tinct but  not  large,  proclinate.  Proboscis  shorter  than  head-height. 
Eyes  hairy.  Vibrissae  above  oral  margin,  latter  produced.  Female 
with  iimer  and  outer  vertical  bristles  both  strong,  the  inner  ones 
decussate.  Two  proclinate  fronto-orbitals  in  female,  and  two 
redinate  inner  ones.  Frontals  strong  like  orbitals  and  verticals, 
except  anterior  ones.  Front  of  female  about  equal  to  eye-width. 
Palpi  long,  slightly  clavate.  Third  antennal  joint  about  two  and 
one-half  times  second,  latter  hardly  elongate.  Arista  thickened  on 
basal  third,  basal  joints  short.  Two  stemopleurals  and  three  post- 
suturals. Scutellimi  with  two  strojig  lateral  macrochaetae,  the 
posterior  one  longer;  long  strong  apical  decussate  pair,  same  length 
as  anterior  lateral.  Abdominal  macrochaetae  only  marginal,  long. 
Segments  three  and  four  with  marginal  row,  two  with  median  mai^inal 
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pair  and  one  lateral  marginal,  one  with  one  lateral  marginaL  Front 
tarsi  of  female  widened,  hind  tibiae  not  ciliate.  Apical  cell  open  in 
wingtip.  Cubitus  rounded,  as  near  to  hind  margin  of  wing  as  is  the 
posterior  end  of  hind  crossvein,  latter  nearer  to  cubitus.  No  costal 
spine.    First  vein  bare,  third  bristly  only  at  base. 


MICRONTCHIOPS  AXTRBSCBNS,  ne 

Length  of  body,  7  mm.;  of  wing,  6  mm.  One  female,  Huancayo, 
Peru,  about  10,500  feet,  on  foliage  of  BaccJiaris,  sp.,  March  25,  1913 
(Townsend). 

Dark  in  ground  color,  pale  golden  poUinose.  Head  thickly  pollinose, 
with  pale  gold  tinge  which  is  most  marked  on  facial  plate  and  para- 
frontals.  M^oscutum,  scutellum,  and  abdomen  quite  as  thickly 
pale  gold  pollinose;  former  with  two  linear  median  vittae  stopping 
a  little  behind  suture,  and  two  interrupted  outer  vittae  of  the  semi- 
colon type  extending  farther  back.  Abdomen  submarmorate  in  a 
faint  median  vitta  on  first  two  segments,  hind  lateral  spots  to  all  seg- 
ments, and  lighter  median  pair  of  spots  on  front  margin  of  third  and 
fourth  segments.  Femora  and  tibiae  pale  rufous  or  subfulvous,  tarsi 
black.    Wings  practically  clear.    Tegulae  very  pale  pearly-yellowish. 

HohPype.—CsLt.  No.  19446,  U.S.N.M.    TD  4129. 

OESTROGASTROPSIS,  new  genus. 

Oenotype. — OestrogaMropsis  meoAcarva,  new  species. 

Differs  from  Oestrogaster  as  follows: 

Female. — ^Front  nearly  one-fourth  head-width,  sides  slightly  bulged 
on  middle.    Small  pair  of  ocellars.    Face  at  vibrissae  (space  between 
eyes)    hardly   one-third   head-width.    Antennae   inserted    on   eye- 
middle.     Parafrontals  as  wide  as  frontalia,  or  slightly  widei:.     Para- 
facials  about  as  wide  as  facialia.    Outer  verticals  well  developed,  fully 
one-half  as  long  as  inner.    The  two  proclinate  f ronto-orbitals  are  weU 
out  of  line  of  frontals.    Three  redmate  fronto-orbitals,  the  hind  one 
weak.    Three  lateral  scuteUar  bristles,  the  hindmost  reaching  nearly 
or  quite  to  base  of  third  abdominal  segment;  a  weak  apical  pair  of 
divaricate  bristles  present,   and   a  weak  discal  pair.    Abdominal 
macrochaetae  stronger,  erect;  second  segment  with  median  discal  pair; 
third  segment  with  four  median  discal  in  transverse  line.    Grenital 
opening  not  pushed  so  far  forward,  being  on  apical  two-thirds  of  abdo- 
men; intermediate  segments  comparatively  little  shortened  ventrally; 
anal  segment  keellike  on  median  posteroventral  line,  rounded  on  pos- 
terior aspect.    Two  strong  spines  on  middle  of  front  aspect  of  middle 
femora.    Hind  tarsi  slightly  longer  than  hind  tibiae.    Apical  cell 
almost    closed,    ending   slightly   before   wingtip.    Hind    crossvein 
scarcely  approximated  to  cubitus.    Third  vein  with  two  or  three 
bristles  at  base. 
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OBSntOOASntOPSIS  ICBXICANA,  mw  apectoi. 

Length  of  body,  6.5  mm. ;  of  wing,  6  mm.  One  female,  San  Rafael, 
near  Jicaltepec,  Veracruz,  March  20,  1896  (Townsend). 

Whole  body  silvery-cinereous,  the  face,  orbits,  and  anterior  half  of 
parafrontak  more  silvery-whitish.  Frontalia  and  antennae  dark 
brown.  Palpi  rufous;  legs  blackish.  Four  blackish  thoracic  vittae, 
aU  interrupted.  Base  of  scutellum  rich  shining  brown.  Basal  abdom- 
inal segment  nearly  same  brown,  the  hind  borders  of  second  and  third 
s^ments  with  a  dark  shade  in  some  lights.  Keel  of  anal  segment 
pide  rufous,  venter  and  sides  showing  some  rufous.  Wings  dear. 
Teniae  tawny-whitish. 

Holoiype.—Ctkt.  No.  19565,  U.S.NJ1I. 

OESTROGASTRODES,  ne-w  genus. 

Genotype. — Oeetrogastrodes  amUiSf  new  species. 

Differs  from  Oestroffoetrojma  as  follows: 

Female. — Only  two  reclinate  fronto-orbitals,  the  hind  one  weak. 
The  middle  one  of  the  three  lateral  scuteUars  is  weaker,  the  hind  one 
reaches  barely  to  middle  of  second  abdominal  segment.  No  apical 
pair  of  scuteUars.  Third  abdominal  segment  with  only  two  median 
discals.  Anal  segment  rounded  on  posterior  aspect,  the  ventral 
keeled  portion  short  and  terminating  in  an  angle  behind  as  seen  in 
profile.  All  tarsi  longer  than  tibiae,  the  hind  ones  conspicuously  so. 
Apical  cell  open,  ending  distinctly  before  wingtip.  Hind  crossvein 
oblique,  not  perpendicular  to  fourth  vein,  conspicuoiisly  approxi- 
mated to  cubitus.  Antennae  inserted  above  eye-mid^e:  Arista 
pubescent.    Proclinate  fronto-orbitals  set  farther  forward. 

OBSTROOASnODBS  SHULIS  ,  new  ipedfli. 

Length  of  body,  6.5  to  7.5  mm.;  of  wing,  6  to  nearly  7  mm.  Two 
females,  San  Rafael,  near  Jicaltepec,  Veracruz,  Mexico,  March  29, 
1896  (Townsend),  and  Arajan,  Panama,  April  28,  1911  (A.  Busck). 

Differs  from  Oestrogastropsis  mexicana  Townsend  in  coloration  as 
follows:  Pollen  silvery-white,  the  upper  parts  with  a  more  or  less  pro- 
nounced bright  golden-yellow  shade.  The  four  thoracic  vittae 
heavier,  the  middle  pair  confluent  behind  suture  in  a  rectangular  rich 
brown  marking.  Base  of  scutellum,  all  of  first  abdominal  segment, 
and  broad  hind  borders  of  second  and  third  segments  rich  shining 
brown.  Femora  and  front  tibiae  more  or  less  yellow  or  yellowish. 
Face  and  pleurae  silvery-white.  Antennae  and  palpi  pale  yellow, 
the  third  antennal  joint  dusky  apically.  Wings  faintly  smoky, 
tegulae  white. 

Holotype.—C&t.  No.  19609,  U.S.N.M.,  Panama.  The  Veracruz 
specimen  may  prove  to  be  a  distinct  form.  It  is  the  smaller,  and 
shows  in  general  duller  coloring. 
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ARGYREOMYIA,  new  genus. 

Oenotype. — Argyreamyia  lu8dcii,  new  specdee. 

Diffeis  from  Hemiargyra  as  follows: 

Male. — ^Front  not  as  prominent,  equilateral,  about  four-fifths  as 
wide  as  one  eye;  parafrontals  projected  inward  over  frontalia  on 
anterior  half  where  they  nearly  meet,  after  the  manner  of  MetopiopSj 
posteriorly  merged  with  frontalia;  only  one  proolinate  fronto-orbital; 
facialia  bare;  parafacials  narrower,  conspicuously  narrowed  below; 
eyes  descending  as  low  as  yibrissae,  cheeks  very  narrow;  only  three 
pairs  of  frontals,  if  we  except  a  decussate  reclinate  pair  behind  them 
which  appear  as  a  third  paur  of  reclinate  frohto-orbitals  but  are  in 
line  with  frontals.  Face  only  a  little  widened  from  front,  about  one 
and  one-half  times  vertex  at  widest.  Main  thoracic  chaetotaxy 
same,  but  only  two  preacrostichak;  no  discals  on  second  abdominal 
segment.  Abdomen  narrower,  longer,  ovo-conioal.  Hind  tibiae 
sparsely  pectinate,  with  longer  bristle.  Abdominal  macrochaetae 
erect  and  long,  anal  segment  with  marginal  and  discal  rows.  Abdo- 
men not  thickly  hairy.  Third  vein  bristled  to  small  crossvein;  hind 
crossvein  not  so  conspicuously  approximated  to  cubitus. 


AROTRBOBCTIA  BUSCKII,  u 

Length  of  body,  8  mm.;  of  wing,  about  6.75  mm.  One  male, 
Porto  Bello,  Panama,  March  14,  1911  (Busck). 

Whole  face,  front,  and  mesoscutum  burnished  silvery-white; 
pleurae  and  outside  of  front  femora  also  silvery-white,  but  lacking 
the  burnished  effect;  scuteQum  and  abdomen  silvery-white,  not 
burnished,  the  first  segment  and  rather  broad  hind  margins  of  last 
three  blackish,  the  pollen  of  bases  of  segments  with  a  brassy  tinge 
successively  broadening  to  anal  segment,  which  is  more  than  half  so 
covered.  L^  black.  Palpi  rufous.  Antennae  obscure,  third  joint 
showing  slight  rufous  shade,  the  whole  covered  with  silver  bloom. 
Wings  clear,  the  costa  tinged  with  smoky-golden.  T^:ulae  white. 
The  posterior  half  of  frontalia  is  silvered  like  the  parafrontals  with 
which  it  is  merged;  the  anterior  half  shows  only  as  a  brown  line. 
.     Hohtype.— Chi.  No.  19610,  U.S.N.M. 

FamUy  LARVAEVORIDAE. 
EXORISTOPSIS,  new  genus. 

Oenotype. — Exoristopsia  setiferay  new  species. 

Differs  from  Exoriitoides  as  follows:  Third  antennal  joint  abso- 
lutely straight  on  front  border.  Frontal  bristles  descending  about 
to  arista.  Cheeks  hardly  one-fourth  eye-height.  Arista  thickened 
on  basal  two-fifths,  second  joint  not  longer  than  wide.  Three 
stemopleurals.    Front  tarsi  of  female  normal.    First  vein  bristly 
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whole  length,  third  vem  bristly  to  or  even  beyond  small  crossvein. 
Apioal  oell  ending  about  as  far  before  wing  tip  as  length  of  second 
antennal  joint,  open.  Fourth  vein  rounded,  only  gently  bent  in 
after  cubitus.  Hind  crossvein  much  nearer  cubitus.  A  hairUke 
pair  of  ocellar  bristles. 

BZORZSTOPSIS  SXTIFXRA,  nam  aptdm. 

Length  of  body,  7  mm.;  of  wing,  6  mm.  One  female,  Chosica, 
Peru,  about  2,800  feet,  May  9,  1913,  on  flowers  of  Mdcania,  sp. 
(Townsend). 

Black,  ashy  poUinose,  upper  parts  with  pale  golden  tinge.  Face 
rather  silvery  pollinose,  parafrontals  light  golden  poUinose.  Front- 
alia  dark  brown.  Antennae  blackish,  the  articulation  of  second  and 
third  joints  rufous.  Palpi  rufous,  blackish  on  base.  Thorax  show- 
ing four  vittae,  the  outer  ones  shghtly  heavier  than  the  inner.  Tip 
of  scuteUum  paler.  Whole  upper  surface  very  pale  golden  pollinose, 
the  golden  tinge  increasing  toward  tip  of  abdomen;  leaving  only  the 
thoracic  vittae,  first  abdominal  segment  and  lateral  incisures  of 
abdomen  blackish,  the  tip  of  abdomen  light  rufous  under  the  pollen. 
Legs  black.  Wings  clear.  Tegulae  nearly  white,  the  hind  scale 
rather  watery. 

Hclotype.'-CtA.  No.  19446,  U.S.N.M.    TD  4160. 

ZYGOFRONTINA,  new  genus. 

Genotype. — Zygofrontina  capitis,  new  species. 

Differs  from  description  of  Azygohoihria  only  as  follows:  Female 
only.  Front  at  vertex  considerably  wider  than  eye,  at  antennae 
nearly  one  and  one-half  times  eye-width.  JFace  below  four-sevenths 
of  head-width.  Facialia  strongly  ciliate  nearly  or  quite  halfway  up, 
but  short  of  the  lowest  frontals;  latter  descending  below  aristal 
insertion.  Eyes  very  large,  cheeks  not  over  one-fifth  eye-height. 
Third  antennal  joint  about  four  and  one-half  to  five  times  as  long 
as  second.  Arista  thickened  on  basal  two-thirds,  hardly  as  long  as 
third  antennal  joint,  basal  joints  each  as  long  as  wide.  The  weak 
apical  pair  of  scutellar  bristles  is  suberect,  curved  upward.  Median 
mai^inal  ntiacrochaetae  of  second  abdominal  segment  vestigial,  barely 
differentiated  from  the  short  bristly  hairs,  daws  not  as  long  as 
last  tarsal  joint,  front  tarsi  not  widened.  Hind  tibiae  weakly  cihate. 
Fourth  vein  angular  at  bend.  Eym  thinly  set  with  very  short  and 
almost  imperceptible  hairs. 

zTooiitoimirA  capitis^  imw  wgtim. 

Length  of  body,  7  mm.;  of  wing,  6  mm.  One  female,  San  Rafael, 
Casma,  Peru,  on  flowers  of  Asdepias  ouraaaamca,  April  8,  1912 
(Townsend). 
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Face  and  cheeks  silvery,  parafrontals  deep  brassy,  frontalia  and 
first  two  antennal  joints  brownish;  third  antennal  joint  rufous- 
orange  on  basal  half,  insensibly  merging  into  the  blackish  of  distal 
half.  Occiput  cinereous.  Thorax,  soutellum,  and  abdomen  thickly 
brassy-cinereous  pollinose;  leaving  five  blacldsh  vittae,  the  three 
inner  ones  narrow,  the  median  obsolete  in  front  of  suture,  the  outer 
ones  heavier.  Scutellum  showing  faintly  testaceous  apically  through 
the  pollen.  Abdomen  with  a  submarmorate  effect;  first  segment 
blackish;  median  vitta,  hind  borders  of  second  and  third  segments, 
and  pair  of  spots  on  same  showing  blackish  according  to  lights.  Legs 
black.    Wings  clear.    Tegulae  watery-white. 

Holotype.— Cut.  No.  19447,  U.S.N.M.    TD  4091. 

PUNAMYIA,  new  genus. 

GeTUJftype. — Punamyia  ttunsUioTuilis,  new  species. 

Differs  from  Erigonopsis  as  follows: 

Female. — Only  two  proclinate  orbitals.  Basal  aristal  joints  both 
short,  no  longer  than  broad.  Epistoma  normal,  not  of  the  dolicho- 
cephaUc  wedgelike  type.  Cheelra  with  bunch  of  four  or  five  geno- 
orbitals  in  middle,  on  edge  of  occipital  area  next  groove.  Paraf  acials 
with  oblique  irregular  row  of  weak  bristles  extending  from  frontals 
to  lower  comer  of  eyes,  the  lowest  stronger.  Cheek  grooves  very 
broad  anteriorly.  Palpi  longer  than  antennae.  Proboscis  hardly 
as  long  as  head-height.  Joints  three  to  five  of  front  tarsi  slightly 
widened,  the  fifth  more  distinctly  so.  Costal  spine  strong,  double. 
Apical  crossvein  bent  in  apically  as  in  Copecrypia.  Hind  crossvein 
removed  from  apical  crossvein  by  a  distance  equal  to  three  or  four 
times  the  length  of  small  crossvein. 

FDlTABftTIA.  TRANSmONALIS,  new  spedM. 

Length  of  body,  7  mm.;  of  wing,  6  mm.  One  female,  Oroya,  Peru, 
over  12,000  feet,  March  7,  1913  (Townsend). 

Blackish,  brassy-cinerous  pollinose,  subshining.  Head  obscurely 
colored;  the  face  and  cheeks  silvery  in  some  lights,  brassy-blackish 
in  others;  parafrontals  more  distinctly  brassy.  Second  antennal 
joint  rufous,  palpi  rufous  with  black  tips.  One  heavy  median  vitta 
on  thorax,  an  interrupted  one  on  each  side.  ScuteUum  broadly 
testaceous  on  border.  Abdomen  wholly  dark  ashy-brassy,  shining 
with  satinlike  luster.  Legs  blackish,  tibiae  lai^ely  rufous.  Wings 
lightly  and  evenly  smoky.    Tegulae  nearly  white. 

Holotype.—CB.t.  No.  19448,  U.S.N.M. 

PAHEPALPODES,  new  genus. 

Oenotype. — Parepdlpodes  rimaeensis,  new  species. 
Differs  from  description  of  characters  of  Huaacaraya  only  as  follows: 
Female. — ^Abdomen  more  oval  than  roimded,  not  wider  than  thorax. 
Second  and  third  front  tarsal  joints  not  quite  so  widened.    Para- 
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facials  more  hairy,  cheeks  more  bristly.  Parafacials  proportionately 
wider.  Possesses  a  very  distinct  f acies  from  Huaacarayaf  yet,  so  far 
as  detailing  the  actual  characters  goes,  the  same  description  would 
apply  to  both  genera  if  not  minutely  drawn  as  to  degrees  of  develop- 
ment of  the  various  characters.  The  genotype  almost  exactly  simu- 
lates Epdlpodes  rimacensis  Townsend.  Differs  from  Epdlpodea  in 
lacking  ocellar  bristles. 

PARBPALPODBS  RIMACBNSIS,  IMW  ^edas. 

Length  of  body,  8.75  mm.;  of  wing,  7.75  mm.  One  female,  Matu- 
cana,  Peru,  about  8,000  feet,  August  16,  1913  (Townsend). 

Differs  from  descriptions  of  Epalpodes  equatorialis  and  rimacensis 
as  follows:  Fifth  thoracic  vitta  indistinct,  obsolete  in  front  of  suture. 
L^s  rufous,  tarsi  black.  Abdomen  rufous;  the  pale  golden  poUi- 
nose  vitta  expanding  over  posterior  half  of  anal  segment,  the  anterior 
half  of  anal  segment  black  instead  of  posterior  part  of  third  segment; 
the  second  and  third  segments  with  broad  median  blotch  of  black 
forming  a  wide  heavy  black  vitta,  on  which  the  broad  but  narrower 
pollinose  vitta  is  laid.  Lateral  edges  of  abdominal  tei^tes  blackish 
along  median  line  of  venter.  Tegulae  watery-yellowish,  tinged  with 
fuscous. 

Holotype.--Cht.  No.  19449,  U.SJ(r.M.    TD  4178. 

EUEPALPODES,  new  genus. 

Oenoiype. — Euepalpodes  arcuatus,  new  species. 

Differs  from  Euepalpus  Townsend  in  the  following  characters:  The 
second  and  third  antennal  joints  are  equal;  proboscis  but  little  longer 
than  head-height,  stout  but  not  fleshy;  cheeks  fully  two-thirds  eye- 
height;  front  tarsi  of  female  a  Uttle  dilated.  Parafacials  at  narrowest 
hardly  as  wide  as  length  of  second  antennal  joint.  Abdominal  chae- 
totaxy  somewhat  different,  the  third  segment  with  submaiginal 
median  short  pair  in  addition  to  marginal  row.  Abdomen  quite 
broad-oval,  anal  segment  showing  rather  strongly  arcuate  anterior 
border.  No  vestige  of  palpi,  not  even  bristlets.  Strong  ocellar 
bristles.  Basal  aristal  joints  short.  Eyes  bare,  and  parafacials 
pilose.  The  form  of  last  two  abdominal  segments  approaches  that 
of  Signosoma  and  allies.  Comes  near  Parepalpvs,  but  has  two  pairs 
of  median  marginal  macrochaetae  on  second  segment. 

BUEPALPODBS  ARCUATUS,  IMW  Wftdm, 

Length  of  body,  11  mm.;  of  wing,  9.5  mm.  One  female,  Uruhuasi 
Bridge,  San  Gaban  Canyon,  Peru,  about  6,500  feet,  February  3,  1910, 
on  iBowers  of  Baccharis,  sp.  (Townsend). 

Differs  from  description  of  Euepalpus  Jlavicauda  Townsend  as 
follows:  Cheeks  and  parafacials  witii  brassy-gray  hairs.  Frontalia 
fulvous  to  lufous.    First  two  antennal  jouits  rufous.     Scutellum 
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rufouS;  thinly  silvery.  Abdomen  shining  brown,  without  pollen  on 
first  three  segments;  anal  segment  wholly  cupreous-cinereous  polli- 
nose,  showing  thickly  so  in  oblique  view.  Legs  black,  tibiae  slightly 
reddish..  Wings  subhyaline,  tawny  at  base.  Both  scales  of  tegulae 
reddish-€moky. 

Holatype.—CB.t.  No.  19453,  U.S.N.M.    TD  3949. 

AGICUPHOCERA,  new  genus* 

Oenoiype, — Agicuphocera  nigra,  new  species. 

Differs  from  Ouphocera  as  follows:  Third  antennal  joint  one  and 
one-third  to  one  and  one-half  times  as  long  as  second  ia  both  sexes. 
Abdomen  broad,  elongate,  nearly  as  long  as  wings.  Parafacials 
broader.  No  vestige  of  palpi.  Both  sexes  may  at  once  be  distin- 
guished from  Cuphocera  by  the  fact  that  the  second  antennal  joint 
is  never  as  long  as  third;  in  OupJiocera  the  second  is  longer  than 
third  in  female,  and  at  most  equal  to  third  in  male.  The  genus  comes 
near  Trichophora  in  external  characters,  but  may  be  known  by  the 
broad-elongate  abdomen.  It  is  much  like  W^ropdlpug  m  build,  but 
the  eyes  are  bare  and  the  foiurth  vein  is  continued  in  a  wrinkle. 

AOICXTPHOCERA  lUORA,  new  ipadM. 

Length  of  body,  12.5  to  14.5  nmi.;  of  wing,  10.75  to  12.26  mm. 
Three  males  and  three  females,  Chosica,  Peru,  about  2,800  feet,  on 
flowers  of  BcLcchariSy  sp.,  December  4  and  9, 1913  (Townsend). 

Black.  Head  silvery-white  pollinose;  paraf rentals  thinly  so,  the 
dark  ground  color  showing  through,  giving  a  faint  brassy  effect. 
Epistoma  pearly-straw  color,  clypeus  same  with  silvery-white  bloom. 
Front  alia  shading  from  luteous  anteriorly  to  testaceous  behind. 
First  two  antennal  joints  deep  rufous,  third  joint  and  arista  wholly 
black.  Occiput  cinereous,  beard  yellowish.  Thorax  thinly  dusted 
with  brassy-cinereous,  leaving  five  ill-defined  vittae.  Scutellimi 
testaceous,  blackish  on  base.  Abdomen  wholly  shining,  varying  from 
narrowly  obscure  rufous-brown  on  sides  to  deep  black.  Legs  black, 
front  femora  poUinose  on  outside.  Wings  very  faintly  tinged  with 
smoky  throughout.    Tegulae  deep  fuscous. 

Hohtype.—Ce^t.  No.  19451,  U.S.N.M.,  female.  TD  4192.  Alio- 
type,  male.    Paratypes  include  TD  4191,  female;  and  TD  4193,  male* 

NEOARCHYTAS,  new  genus* 

Oenotype. — Neoarchytaa  inambarica,  new  species. 

Differs  from  Archytaa  as  follows:  No  ocellar  bristles.    Second 
antennal  joint  not  longer  than  third,  about  as  long  as  third  in  female 
but  shorter  than,  third  in  male.     First  and  second  aristal  joints  both 
well  elongate.    Third  antennal  joint  in  female  of  nearly  equal  width, 
rounded  apically,  straight  on  front  and  hind  borders;  that  of  male 
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"wider  and  coiispicuouslj  convex  on  front  border.  Palpi  only  slightlj 
widened  apically,  not  so  strongly  bent  at  tips.  Proboscis  about  one 
and  one-third  times  head-hei}ght.  Parafacials  and  cheeks  without 
pile,  with  black  bristly  hairs.  Eyes  bare.  Body  narrowed.  Female 
abdomen  slightly  swollen,  male  abdomexf  same  width  as  thorax. 
Front  tarsi  of  female  not  widened  or  dilated.  Third  vein  bristly 
lialfway  or  more  to  small  crossvein. 

NBOARCHTTAS  XNASftBARICA,  new  ^edas. 

Length  of  body,  7  to  10  mm. ;  of  wing,  6  to  8.5  mm.  Seven  females 
and  eight  males,  junction  of  the  Yahuarmayo  and  Inambari  rivers, 
about  1,700  feet,  February  11,  1910,  on  foliage  in  openings  and  along 
edge  of  tropical  raiu-forest  (Townsend). 

Face,  cheeks,  and  borders  of  parafrontals  pale  goldennailvery  poUi- 
nose,  the  cheeks  and  frontal  parts  more  distinctly  golden,  extending 
on  frontalia;  the  orbits  of  parafrontals  in  male  more  blackish.  Disk 
of  parafrontals  of  female  polished  metallic  greenish-black,  bare;  that 
of  male  usually  with  purplish  luster  near  vertex  and  thinly  golden 
pollinose  in  front.  Frontalia  rich  brownish-ocher  in  direct  view. 
Antennae  black,  articulations  obscurely  rufous,  or  first  two  joints 
and  broad  base  of  third  rufous.  Palpi  f ulvorufous.  Occiput  golden- 
ashy,  with  gold-gray  beard.  Thorax  deep  polished  metallic  purplish- 
black,  with  golden  pollen  only  in  front,  where  the  beginnings  of  a 
median  pair  of  linear  vittae  are  visible.  Scutellum  about  same  color, 
but  faintly  pollinose.  Abdomen  of  female  showing  first  segment 
purplish-black,  second  and  third  s^ments  subopaque  olive-greenish, 
anal  segment  polished  metallic  dark  green;  that  of  male  all  most 
highly  polished  except  first  s^;ment,^he  sides  broadly  clear  light 
rufous  to  middle  of  third  s^ment,  rest  deep  dark  metallic  greenish 
with  occasional  suggestions  of  purplish.  Legs  black.  Wings  lightly 
smoky,  more  deeply  so  along  costal  border;  alulae  and  t^:ulae  dilute 
honey-yellow,  the  hind  scale  sometimes  shading  to  whitish  on  disk. 

Eolotype.—CeA,.  No.  19450,  U.S.N.M.,  female.  Allotype,  male. 
Paratypes  include  TD  3953,  female. 

MAKASINOCERA,  new  genus. 

Oenotype. — MaJccLsinocera  unguis,  new  species. 

Differs  from  Archytaa  as  follows: 

Male. — Second  antennal  joint  longer  than  third.  Third  antennal 
joint  extremely  moccasinlike  in  shape  as  seen  in  profile,  very  strongly 
convex  on  front  edge,  narrowed  apically.  Second  aristal  joint  very 
elongate,  four  or  more  times  as  long  as  wide.  Cheeks  three-fourths 
of  eye-height.  Scutellimi  with  five  pairs  of  marginal  bristles,  a 
decussate  apical  pair,  and  an  erect  subapical  pair.  Anal  segment 
with  marginal,  submarginal,  and  discal  rows  of  macrochaetae.    Front 
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clawB  fully  twice  as  long  as  last  tarsal  joint,  others  nearly  twice  as 
long  as  same.  Wings  longer  and  narrower,  the  origin  of  apical  cross- 
rein  conspicuously  nearer  hind  margin  of  wing  than  length  of  hind 
crossvein. 

The  name  is  from  the  Algonkin  word  ''makasin,"  commonly  spelled 
moccasin  in  English.  Notwithstanding  that  the  above  differences 
seem  sUght  and  eyasive  so  far  as  putting  them  in  words  may  go,  this 
form  can  not  possibly  be  referred  to  Arckytas  even  as  a  subgenus. 

MAKASfNOCKRA  UKOXTIS,  iww  ^edas. 

Length  of  body,  13  nmi.;  of  wing,  11.5  mm.  Three  males,  Santa 
Eulalia,  Peru,  about  3,500  feet,  on  foliage,  April  28, 1914  (Townsend), 

Palpi  fulvous,  first  two  antennal  joints  rufous.  Frontalia  pale 
flavous  anteriorly,  rufotestaceous  posteriorly.  Parafrontals  black, 
thinly  silvery.  Whole  face  and  cheeks  silvery-white.  Occiput 
brassy-silvery,  beard  pale  yellow.  Thorax  shining  black,  thinly 
dusted  with  brassy-silvery,  more  thickly  brassy  anteriorly  and  on 
pleurae.  ScuteUum  dark  shining  testaceous.  Abdomen  dark  shining 
rufotestaceous,  a  faint  blackish  median  vitta  showing.  Legs  blackish, 
front  femora  thickly  brassy-silvery  poUinose  on  outside.  PuLvilli 
fuscous-yellowish.  Wings  evenly  lightly  infuscate,  not  yellow  but 
deep  yeUowiah-fuscous  at  base.    Tegulae  deeply  smoky. 

Holotype. — Cat,  No.  19452,  U.S.N.M.  The  two  paratypes  include 
TD  4241. 

Family  EXORISTIDAE. 

ANEMORILLAy  ne-w  genus* 

Oenotype. — AnemoriOa  rufe^cens,  new  species. 

Differs  from  NemorUUi  as  follows:  Female  only  described.  Dis- 
tinct facies.  Hind  tibiae  without  sign  of  ciUation  or  approach  to  it. 
Vibrissas  inserted  at  point  well  removed  from  oral  margin.  Third 
antennal  joint  broad,  only  one  and  one-half  ttoies  .as  long  as  the 
second;  second  joint  very  elongate.  Frontals  descending  low,  below 
base  of  third  antennal  joint.  Apical  cell  ending  a  very  httle  before 
wingtip.  Head  rather  broad  and  shortened,  parafadals  narrow. 
Discal  bristles  on  intermediate  abdominal  segments.  Ovipositor 
fleshy,  telescoped.  Deposits  an  elongate-eUiptical  flattened  white 
macrotype  egg,  and  evidently  belongs  to  the  Exoristinae. 

AKSMOSILLA  RtJFBSCXNS,  w&w  ^edas. 

Length  of  body,  6  to  6.5  mm.;  of  wing,  5.5  to  5.75  nmi.  Two 
females,  base  of  foothills  near  lima,  Peru,  September  28,  1912,  on 
foUage  of  Nicotianay  sp.  (Townsend). 

Legs,  palpi,  and  first  two  antennal  joints  light  rufous;  tarsi,  third 
antennal  joint,  and  arista  blackish.  Frontalia  brown.  Face  and 
cheeks  pale  brassy-silvery,  parafrontals  more  distinctly  pale  brassy. 
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Thorax,  scutellum,  and  abdomen  thickly  pollinose  with  pale  brassy- 
sUvery;  mesoscutiun  showing  four  well-marked  vittae,  the  inner  pair 
a  little  narrower  and  shorter  than  the  outer.  Abdomen  submar- 
morate,  a  median  vitta  and  pair  of  large  spots  showing  more  or  less 
distinctly  on  segments  two  and  three.  Wings  nearly  clear,  only 
very  faintly  tinged  with  fuscous,  stigma  smoky-yellowiah.  Tegulae 
waxy-yellowish,  the  front  scale  whitish  anteriorly. 
HoUiype.—CiX.  No.  19464,  U.S.N.M.    TD  4097. 

ACEMYIOPSIS,  new  genus. 

Genotype. — Acemyiopsis  puneneiSy  new  species. 

Differs  from  Acemyia  sla  follows:  Female  with  four  orbital  bristles 
on  each  side.  Cheeks  of  female  less  than  one-fourth  eye-height. 
Eyes  practically  bare,  but  furnished  with  very  short  sparse  barely 
distinguishable  hairs.  Third  antennal  joint  hardly  over  one  and 
one-half  times  second.  Arista  thickened  on  basal  fourth.  Front  of 
female  as  wide  as  eye,  face  conspicuously  widening.  Strong  pro- 
dinate  pair  of  ocellar  bristles.  No  outer  vertical  bristles  in  female; 
inner  ones  long  and  not  decussate,  straight.  Proboscis  short.  Eyes 
of  female  descending  hardly  short  of  vibrissae,  which  are  removed 
from  oral  margin.  Frontal  bristles  descend  very  Uttle  below  base 
of  second  antennal  joint.  Palpi  sybcylindrical,  short,  slightly  flat- 
tened, surmounted  by  several  strong  short  bristles.  Two  stemo- 
pleurals  and  three  postsuturals.  Scutellum  with  strong  decussate 
apical  pair  of  bristles,  and  two  long  lateral  pairs.  No  discal  macro- 
chaetae  on  abdomen.  A  median  marginal  pair  on  first  segment,  and 
one  lateral  marginal.  Second  segment  with  four  long  median  mar- 
ginal, then  two  short  bristly  hairs  on  each  side  of  these,  then  one 
long  lateral.  Third  and  fourth  segments  with  marginal  row  of  long 
macrochaetae.  All  the  macrochaetae  of  abdomen  and  thorax  are 
long,  the  anterior  supra-alar  and  anterior  postalar  being  the  longest 
and  strongest  of  the  thorax  and  well  curved.  Claws  of  female  as 
long  as  last  tarsal  joint.  ApiciJ  ceU  very  short-petiolate,  ending  far 
before  wingtip. 

ACSlffTIOPSIS  FUMIEMSIS,  new  ^edas. 

Length  of  body,  6  mm.;  of  wing,  4.75  mm.  One  female,  Oroya, 
Peru,  over  12,000  feet,  on  short  herbage  in  Rio  Mantaro  Valley, 
March  6,  1913  (Townsend). 

Black.  Facial  plate  and  parafadals  frosted-silvery,  parafrontals 
and  ocellar  area  golden.  Frontalia  very  dark  brown.  Second  anten- 
nal joint  and  palpi  clear  rufous,  third  joint  and  arista  black.  Occiput, 
mesoscutum,  pleurae,  scutellum,  and  abdomen  thickly  pollinose  with 
dull  light  golden.  Four  narrow  thoracic  yittae,  the  outer  ones  of 
the  semicolon  type.  Legs  black,  femora  and  tibiae  pale  brassy  polli- 
81022'*— Proc.N.M.vol.49— 16 ^28 


Digitized  by  VjOOQIC 


484  PR0CEBDINQ8  OF  THE  NATIONAL  MUSEUM,  wl.«. 

nose.    Wings  nearly  clear,  faintly  smoky-gray.    Tegulae   tawny- 
white,  the  small  front  scale  more  nearly  wUte. 
Holotype.—C9Lt.  No.  19466,  U.S.N.M.    TD  4126. 

OOMEIGENIA,  new  genus. 

OeTiotype. — Oomeigenia  cTvosica,  new  species. 

Runs  to  Pentamyia  in  Brauer  and  Bergenstamm's  tables,  but 
apical  scutellar  setae  are  wanting.  Fadalia  broad,  crests  ciliate 
about  or  nearly  halfway  up  with  curved  bristles  that  grow  weaJcer 
in  their  upper  extent.  Eyes  of  female  very  sparsely  short-bairy. 
Front  and  face  of  female  absolutely  equilateral,  about  one  and  one- 
fifth  times  eye-width.  Parafacials  narrowing  to  a  line  just  above 
vibrissae.  Eyes  descending  fully  to  vibrissal  angles;  latter  closely 
approximated  to  the  broad,  cut-off  and  feebly  prominent  oral  mar- 
gin. Second  antennal  joint  short,  third  reaching  almost  to  oral 
margin;  arista  thickened  on  basal  half,  becoming  abruptly  hairlike 
near  middle,  basal  joints  very  short.  Proboscis  short  and  fleshy; 
palpi  elongate,  bowed,  not  stout  but  conspicuously  thickened  on  tips. 
Frontal  bristles  descending  to  base  of  third  antennal  «joint,  the  pair 
opposite  lunula  decussate,  next  pair  reclinate;  two  strong  redinate 
inner  orbitals  behind  these,  in  line  with  same;  two  strong  proclinate 
outer  orbitals,  with  two  or  three  weak  proclinate  ones  interspersed 
in  row  with  them;  the  strong  ones  not  quite  as  strong  as  the  anterior 
inner  orbital,  which  is  nearly  equal  to  the  inner  vertical.  Outer 
vertical  bristle  long,  but  weaker  and  shorter  than  inner.  Strong 
proclinate-divaricate  pair  of  ocellar  bristles,  about  equaling  outer 
orbitals.  Frontalia  very  wide,  taking  up  fully  half  the  width  of  the 
front  in  middle.  Antennae  inserted  well  above  eye-middle.  Apical 
cell  closed  in  margin  about  as  far  before  extreme  wing  tip  as  half 
length  of  hind  crossvein.  Fourth  vein  abruptly  bent  at  rounded 
angle,  without  stump  or  wrinkle.  Hind  crossvein  nearer  bend. 
Three  strong  lateral  scutellar  macrochaetae,  and  a  weak  short  sub- 
discal  pair.  First  abdominal  segment  with  a  median  marginal  pair 
of  long  macrochaetae;  second  with  short  weak  erect  discal  pair 
hardly  distinguishable  from  the  bristly  hairs,  and  four  median  mar- 
ginal long  macrochaetae.  Third  segment  with  four  short  erect 
median  discal  in  transverse  row,  and  marginal  row  of  long  strong 
macrochaetae;  anal  segment  with  complete  transverse  discal  row  of 
short  erect  macrochaetae,  and  marginal  row  of  long  ones.  Three 
stemopleural  and  three  postsutural  bristles.  Legs  of  moderate 
length;  daws  of  middle  and  hind  legs  of  female  short  but  well  devel- 
oped, those  of  front  feet  distinctly  vestigial,  the  front  tarsal  joints 
quite  normal  and  immodified.  The  genus  bears  no  dose  affinity 
with  Meigenia,  but  resembles  that  genus  in  type  of  reproductive 
habit  and  egg. 
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05BiSIGXllIA  CHOSICA*  new  upadm. 

Length  of  body,  5.6  mm.;  of  wing,  4  mm.  One  female,  Chosica, 
Peru,  April  21,  1914,  on  foliage  (Townsend). 

Blackish;  parafrontals,  parafacials,  and  ocellar  area  silvery-cine- 
reous with  faint  suggestion  of  brassy;  facial  plate  and  faciaUa  rilvery- 
plxmabeous,  second  antennal  joint  thinly  silvery.  Palpi  yeUowish- 
salmon  color,  their  bases  slightly  infuscate;  occiput  plimibeous,  thinly 
silvery.  Thorax  and  scuteUum  thinly  silvery,  the  mesoscutum  with 
four  ill-defined  vittae  of  usual  pattern.  Abdomen  with  bases  of 
second  to  fourth  segments  broadly  silvery,  the  fasciae  fading  out 
gradually  on  their  posterior  borders,  that  on  second  segment  nar- 
rowest. Femora  very  faintly  poUinose.  Wings  clear,  very  faintly 
infuscate  on  costobasal  portion.  Tegulae  pearl-tawny,  tiie  front 
scale  more  whitish. 

Hohtypc—Ce^t.  No.  19456,  U.S.N.M.    TD  4232. 

CHRYSOEXORISTA,  new  genus. 

Gen4>type. — Chrysoexorista  viridiSy  new  species. 

Female  front  at  vertex  about  one-fourth  of  head-width,  that  of 
male  nearly  one-third  same;  prodinate  oceUars  present;  outer  ver- 
tical vestigial  in  male;  two  reclinate  fronto-orbitals  in  both  sexes, 
two  proclinate  in  female.  Frontals  descending  as  low  as  origin  of 
arista,  three  or  four  below  base  of  antennae  and  three  above.  Eyes 
thickly  hairy.  FaciaUa  bare  except  a  few  bristles  next  vibrissae, 
which  are  level  with  the  flared  edge  of  epistoma.  Second  antennal 
joint  short;  third  reaching  to  the  epistoma,  subequilateral,  a  little 
longer  in  male  than  in  female.  Facial  depression  wide,  moderately 
deep.  Parafrontals  clothed  with  microscopic  short  hairs,  parafacials 
bare.  Cheeks  about  one-fourth  eye-height  in  both  sexes.  Proboscis 
short  and  fleshy;  palpi  stout,  curved.  Three  stemopleurals;  fom* 
postsuturals  in  male,  three  in  female  which  is  probably  abnormal; 
three  postacrostichals  in  male,  four  in  female  likewise  probably 
abnormal;  three  lateral  scutellars,  weak  apical  pair  and  separated 
discal  pair  in  both  sexes.  Both  sexes  with  short  median  marginal 
pair  of  bristles  on  first  and  second  segments,  and  short  median  discal 
on  second  and  third  segments;  marginal  row  of  longer  and  stronger 
ones  on  third  segment,  and  marginal  and  discal  rows  on  fourth. 
Hind  tibiae  of  male  weakly  ciliate,  with  longer  bristle;  those  of 
female  weakly  pectinate.  Claws  of  both  sexes  equal,  hardly  as  long 
as  last  tarsal  joint.  Apical  cell  open,  ending  a  Uttle  before  wing  tip; 
cubitus  roimded,  about  as  far  from  hind  margin  as  half  length  of  hind 
crossvein,  latter  nearer  cubitus  which  is  without  stump  or  wrinkle. 

CHRTSOXXORISTA  VHUDIS.  iww  tpedat. 

Length  of  body,  8  to  9.5  mm.;  of  wing,  7  to  8.75  mm.  One  male 
and  one  female,  Casahuiri  San  Gaban  canyon,  montanya  of  southern 
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Peru,  about  4,500  feet,  February  4, 1910,  on  ground  in  sunny  opening 
in  woods  (Townsend).    The  female  is  the  larger. 

In  life  brilliant  gold-green  over  whole  upper  surface,  the  bright 
vivid  green  predominating,  the  gold  represented  by  reflections. 
Dried  specimens  show  this  surface  solidly  obsciu^  old-gold,  broken 
only  by  the  black  frontalia,  thoracic  vittae,  first  segment  of  abdomen 
and  hind  borders  of  the  other  three  segments;  with  the  green  showing 
in  patches  through  the  gold  poUen  of  abdomen.  Face  silvery,  occiput 
leaden-ailvery,  paraf acials  and  rest  of  head  light  golden,  palpi  rufous, 
antennae  and  legs  black;  wings  dear,  tegulae  yellowish-white.  The 
inner  pair  of  thoracic  vittae  extends  well  behind  sutmre. 

Hohtype. — Cat.  No.  19611,  U.S.N.M.,  female.    Allotype,  male. 

Genus  BOLOMYIA  Brauer  and  Bergenstamm. 

Oenotype. — MystaceUa  violacea  Wulp  *= EJcomto  rufata  Bigot. 

Differs  from  Macromeigenia  as  follows: 

Male. — Front  not  so  produced,  the  frontal  profile  much,  shorter, 
the  paraf  acials  much  narrower;  facial  plate  broadening  distinctly 
below,  not  subequilateral;  vertex  not  exceeding  one-fourth  head 
width.  Eyes  ratiier  thickly  hairy.  Hind  tibiae  rather  strongly 
dliate,  with  a  longer  bris^e  near  middle.  Third  antennal  joint 
scarcely  two  and  one-half  to  three  times  as  long  as  second.  Cheeks 
not  over  one-third  eye-height.  Thoracic,  scutellar,  and  abdominal 
chaetotaxy  same.  Hind  crossvein  slightly  nearer  to  cubitus,  apical 
cell  ending  a  little  nearer  to  wing  tip,  cubitus  somewhat  nearer  to 
margin,  apical  crossvein  less  bowed  in.  No  discals  on  intermediate 
abdominal  segments. 

BOLOBCTIA  VIOLACSA  Wulp;  Bnmar  and  Betgenatemm. 

Length  of  body,  9.25  to  12  mm. ;  of  wing,  8  to  10  mm.  Ten  males, 
as  follows:  One  Sonsonate,  Salvador,  and  seven  Cordoba,  Mexico, 
January  31  to  April  8,  1908  (F.  Kiiab);  one  Tucurrique,  Costa  Rica 
(Schild  and  Binrgdorf);  and  one  Los  Amates,  Guatemala,  February 
7,  1905  (Charles  C.  Deam). 

Differs  from  Wulp's  description  only  in  showing  five  distinct 
thoracic  vittae,  the  fifth  extending  full  length  of  mesoscutum;  and 
often  no  violet  tint  on  the  abdomen,  but  frequently  patches  sug- 
gestive of  vivid  green  in  life  breaking  through  the  deep  golden  poUen. 
The  thorax  and  scutellum  are  rather  bronze-golden.  Brauer  and 
Bergenstamm  describe  violacea  as  having  four  vittae,  thorax  yeUow- 
gray,  and  abdomen  bronze-yellow.  The  above  males  all  have  the 
black  hind  border  of  abdominal  segments  moderately  broad.  Brauer 
has  declared  rufaia  Bigot  to  be  this  species.  Eurigaster  commetans 
Walker  may  easily  be  this  species,  but  type  proof  is  needed. 

A  single  female  from  Tehuantepec,  Mexico  (Siunichrast),  differs 
from  the  above  males  by  having  discal  bristles  on  the  intermediate 

t  BioL  Cent.  Anur.  Dipt.,  voL  2,  ISOO,  pp.  63-M. 
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abdominal  s^;ments,  and  may  represent  a  distinct  species.  Brauer 
and  Bergenstanmi  state  that  the  macrochaetae  are  only  marginal, 
and  they  had  both  sexes.  The  present  female  has  the  black  hind 
borders  of  segments  very  narrow,  conspicuously  narrower  than  in 
the  above  males.  Eyes  are  not  quite  so  thickly  hairy;  hind  tibiae 
weakly  dliate,  with  a  longer  bristle;  third  antennal  joint  about  three 
times  second,  cheeks  hardly  one-half  eye-height.  Vertex  a  little  less 
then  one-third  head-width.    Otherwise  as  in  the  males. 

It  is  evident  that  there  are  many  very  distinct  Neotropical  forms 
of  the  higher  muscoid  groups  whose  upper  parts  are  more  or  less 
vividly  gold-green  in  life.  Ohrysoexorista  and  a  new  genus  are  South 
American;  Bolomyia  ranges  from  Brazil  to  Mexico;  Paramesochaeta 
is  Mexican;  while  another  new  genus  ranges  from  Mexico  to  the  high 
boreal  of  northern  New  Mexico  in  the  Las  Vegas  Range.  Mdcromei- 
genia  represents  this  coloration  type  in  eastern  North  America. 

MICROPLAGIA,  new  genus. 

Genotype. — Microploffia  rvUenSj  new  species. 

Venation  Fo^M^■like.  Apical  cell  very  short-petiolate,  the  petiole 
barely  distinguishable.  Hind  crossvein  in  middle  between  small  cross- 
vein  and  cubitus.  Costal  spine  present.  Head  subhemispherical  in 
profile ;  the  front  long,  very  flattened.  Eyes  bare.  No  ocellar  bristles. 
Antennae  short,  inserted  about  on  eye-middle,  second  and  third 
joints  about  equal.  Face  short,  widening  from  front.  Parafacials 
with  row  of  f  acio-orbital  bristles,  the  lower  ones  most  pronounced,  the 
the  upper  ones  very  dehcate.  Arista  thickened  on  basal  fourth,  with 
short  hairs  in  middle.  Three  proclinate  orbital  bristles  in  female. 
Proboscis  short ;  palpi  elongate,  subfilif orm,  hardly  thickened  apically. 
Parafacials  nearly  as  wide  as  facial  plate,  of  even  width.  FaciaUa 
bare.  Frontal  bristles  descending  only  to  base  of  second  antennal 
joint.  Limula  conspicuous,  horseshoe-shaped.  Vibrissae  on  oral 
margin.  Cheeks  scarcely  over  on^f ourth  eye-height  in  female.  Front 
of  female  at  vertex  about  five-sixths  eye-width.  Scutellum  without 
apical  pair  of  bristles,  with  only  two  long  lateral  pairs.  Abdomen 
short-oval;  macrochaetae  very  short,  subhairUke,  no  discal,  no  median 
except  pair  on  third  and  fourth  segments.  All  segments  with  a  lateral 
marginal  bristle  or  two.  Two  stemopleurals,  and  three  postsuturals. 
Legs  short,  front  tarsi  of  female  noticeably  thickened.    Wings  short. 

MICROPLAGIA  NITBNS,  new  ^edas. 

Length  of  body,  4  mm.;  of  wing,  3  mm.  One  female,  valley  in 
foothills  a  league  north  of  Lima,  Peru,  on  herbage,  December  5,  1912 
(Townsend). 

Black;  abdomen,  pleurae,  head,  and  legs  mostly  shining.  Parafa- 
cials and  parafrontals  very  thinly  cinereous  poUinose,  facial  plate 
faintly  so.    Mesoscutum  and  scutellum  thinly  ashy-silvery;  former 
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with  three  blackish  vittae,  the  middle  one  narrower.  Abdomen 
rather  polished,  showing  faint  trace  of  pollen  in  two  mediobasal  flecks 
on  segments  two  to  four.  Extreme  tip  of  anus  testaceous.  Venter 
very  faintly  silvery.  Wings  subhyaline;  the  outer  or  costal  half 
lightly  smoky,  bounded  by  fifth  vein  and  hind  and  apical  crossveiiis. 
Teniae  watery-white. 

Holotypc—Ceit.  No.  19467,  U.S.N.M.    TD  4102. 

SPHALLOGLANDULUS,  new  genus. 

Oenotype. — SpTuiUoglandulus  urdcuSj  new  species. 

Eyes  moderately  thickly  hairy  in  male,  which  is  the  only  sex  here 
described.  Front  on  posterior  half  rather  over  two-thirds  eye-width. 
Head  quadrate  and  equilateral  in  profile,  but  front  very  prominent  and 
occiput  strongly  bulged  below,  the  long  axis  of  eye  set  obUquely  to 
occipital  and  facial  planes.  Frontal  bristles  descending  low,  the 
facialia  cihate  to  the  lowest  f rentals.  Second  antennal  joint  elongate; 
the  third  joint  about  twice  as  long  as  second  in  male,  acutely  pointed 
on  front  apical  comer.  Arista  thickened  on  less  than  basal  half, 
second  joint  hardly  or  slightly  longer  than  wide.  Facial  and  frontal 
lengths  about  equal.  Oral  margin  rather  cut-off,  but  the  epistoma 
distinctly  projecting.  Vibrissae  a  Uttle  removed  from  oral  margin  at 
sides,  but  nearly  or  quite  on  level  with  middle  of  same.  Cheeks  fully 
one-third  of  eye-height.  Proboscis  short,  the  part  below  genicula- 
tion  hardly  as  long  as  third  antennal  joint;  palpi  stout-filiform,  some- 
what bent,  faintly  thickened  apically.  Three  stemopleurals  and  three 
postsuturals.  Scutellum  with  three  strong  laterals,  but  no  apical  pair; 
two  shorter  erect  curved  discal  pairs,  the  hind  pair  separated.  First 
abdominal  segment  with  a  long  median  mai^al  pair  and  a  lateral 
one,  second  segment  with  median  discal  and  marginal  pairs  and  a 
lateral  one,  third  segment  with  median  discal  pair  and  a  marginal 
row,  anal  segment  with  discal  and  mai^al  rows.  All  segments 
show  discal  laterals.  Legs  not  elongate,  moderately  stout,  daws  of 
male  fully  as  long  as  last  tarsal  joint.  Apical  cell  very  narrowly  open, 
ending  well  before  wingtip,  cubitus  wellrounded ;  hind  crossvein  sinuate, 
a  Uttle  nearer  to  cubitus,  nearly  parallel  with  last  course  of  fourth 
vein.    Costal  spine  long,  accompanied  by  a  second  shorter  one. 

SPHAIXOOLANDULUS  UmCXTS,  new  ^edas. 

Length  of  body,  6.5  mm. ;  of  wing,  5  mm.  One  male,  Oroya,  Peru, 
over  12,000  feet.  May  7,  1914,  on  herbage  in  Rio  Mantaro  valley 
(Townsend). 

Black,  thinly  silvery-ashy  on  sides,  light  golden  poUmose  on  upper 
parts.  Facial  plate  and  antennae  soft  blackish,  with  faint  pale 
golden  bloom.  Parafacials,  parafrontals  and  occipito-orbits  golden 
poUinose.  Occiput  ashy.  Frontalia  nearly  black.  Palpi  brownish- 
black.  Thorax  with  two  broad  heavy  black  vittae  which  reach  scutel- 
lum and  are  continued  narrowly  on  sides  of  latter.    Abdomen  show- 
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ing  light  golden  pollen  most  thickly  on  basal  half  or  two-thirds  of 
second  to  fourth  segments.    Extent  of  pollen  visible  varies  with  inci- 
dence of  light.    Venter  ashy.    Legs  black.    Wings,  clear,  tawny  at 
base.    Tegulae  whitish,  with  tawny  mai^ins. 
Holotyp€.—Ctkt.  No.  19468,  U.S.N.M.    TD  4267. 

Family  RHODOGYNIDAE. 
SIPHOPSALIDA,  new  genus. 

Genotype, — Siphopsalida  meridionalis,  new  species. 

Differs  from  the  other  genera  of  the  Leucostoma  group  by  the  fol- 
lowing characters:  Proboscis  slender,  conspicuously  longer  than 
head-height,  about  one  and  one-third  times  same.  Reclinate  ocellar 
bristles  in  female  as  strong  as  the  strong  fronto-orbitaJs  and  f rentals; 
two  strong  verticals  in  female,  not  decussate.  Lower  border  of 
head  equaling  or  slightly  exceeding  frontal  length.  Epistoma  very 
prominent,  projecting  forward.  Vibrissae  strong,  set  back  from  but 
nearly  on  level  with  oral  margin.  Cheeks  of  female  narrow,  the  eyes 
descending  very  low.  Face  hardly  wider  than  front  in  female. 
Third  fmtennal  joint  longer  than  second.  Abdominal  macrochaetae 
very  distinct,  the  abdomen  without  long  erect  hairs.  Fourth  segment 
glabrous,  without  hairs  except  a  few  short  fine  ones  on  posterior 
portion.  First  two  segments  with  median  marginal  pairs  of  bristles, 
third  segment  with  marginal  row.  Female  forceps  meeting  apically 
at  acute  angle,  not  toothed.  A  short  but  distinct  costal  spine. 
Petiole  of  apical  cell  about  as  long  as  hind  crossvein.  Tegulae  of 
normal  size. 

8IPHOP8AUDA  MEUDIONAUS,  IMW  ^edas. 

Length  of  body,  5.6  mm.;  of  wing,  4  mm.  One  female,  San  Diego, 
Casma,  Pern,  on  cotton  foliage  during  outbreak  of  Alabarria  argiUaceaj 
April  7,  1912  (Townsend). 

Black.  ParafrontaJs,  parafacials,  and  cheeks  pronoimced  silvery- 
white,  but  with  obscure  reflections  in  certain  oblique  lights.  Clypeus 
and  epistoma  silvery  on  yellowish  backgroimd.  Antennae  blackish, 
with  faint  grayish  bloom.  Palpi  pale  yellowish.  Occiput  ashy. 
Pleurae  and  thorax  before  suture  well  pollinose  with  silvery-white. 
Mesoscutum  behind  suture  and  scutellum  faintly  silvery.  Abdomen 
polished  black,  not  pollinose.  Legs  black.  Wings  nearly  clear. 
Tegulae  tawny-white. 

flbZo^ye.— Cat.  No.  19469,  U.S.N.M.,  female.     TD  4096. 

Family  PHASIIDAE. 

ECTOPHASIOPSIS,  new  genus. 

Genotype — EdopJiasiopsis  cMlensis,  new  species. 
Resembling  Ectophasia  Townsend  in  general  appearance,  form  of 
abdomen  and  wings,  but  differing  in  the  closed  and  petiolate  apical 
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cell,  and  the  heavily  ciliate  hind  tibiae.  The  genus  is  evidently 
closely  related  to  Trichopodopais  Townsend,  from  which  it  may  be  at 
once  distinguished  by  the  broadly  ovate  and  shortened  abdomen  of 
both  sexes,  the  broad  hyaline  inner  margin  of  wings,  and  the  shorter 
legs,  as  well  as  the  broadly  yellow  wing  bases  in  both  sexes.  The 
petiole  of  apical  cell  is  but  little  shorter  than  length  of  second  antennal 
joint,  being  always  pronounced.  In  this  character  the  genus  resem- 
bles Mormonomyia  Brauer  and  Bergenstamm,  but  differs  therefrom 
in  other  marked  characters  such  as  the  form  and  venation  of  the 
wings,  although  it  agrees  in  the  form  of  abdomen  and  the  ciliate  hind 
tibiae. 

ECTOPHASIOPSIS  CmLENSISp  iMW  i 


Length  of  body,  7  to  9  mm.;  of  wing,  5.5  to  7  mm.  One  female 
and  two  males,  Chile  (E.  C.  Reed). 

Front  and  face  silvery,  with  a  yellowish  tinge  in  some  lights; 
frontaUa  pale  brown  to  blackish;  antennae  rufous,  the  third  joint 
usually  black  except  base,  the  arista  brown  or  blackish.  Mesoscutum 
silvery  poUinose  in  both  sexes,  the  disk  with  a  brassy  tinge  and  fovi 
distinct  black  vittae  reaching  well  behind  suture,  the  outer  ones 
heavier  and  all  interrupted.  Scutellum  blackish,  somewhat  silvery. 
Abdomen  of  female  broadly  orange-yellow  on  sides  in  an  evenly 
arcuate  marking  extending  from  front  edge  of  first  segment  to  hind 
edge  of  third  segment,  the  two  nearly  confluent  on  front  margin  of 
second  segment,  the  rest  of  abdomen  black  with  a  faint  silvery  sheen, 
venter  wholly  yellow  except  tip;  the  male  abdomen  is  normally 
wholly  yellow  on  venter  including  even  the  hypopygium,  and  en- 
croaching upon  the  dorsimi  in  a  broad  border  on  sides  and  tip,  the 
rest  being  blacldsh  with  a  faint  silver  sheen  over  all.  In  one  male 
the  abdomen  is  whoUy  yellow,  with  only  a  brownish  spot  on  middle 
of  fourth  segment  and  the  fourth  and  fifth  segments  more  thickly 
silvery  poUinose.  Legs  black  or  brownish,  the  cilia  of  hind  tibiae 
glossy  jet  black.  Wings  of  both  sexes  broadly  flavous  on  base, 
broadly  hyaline  on  inner  border,  the  intermediate  portion  black, 
broad  rays  of  milky  white  traversing  the  length  of  the  wing  in  the 
male  but  confined  to  the  middle  subcostal  region  of  the  wing  in  the 
female.  Tegulae  light  golden  yellowish,  the  front  scale  more  or  less 
whitish  externally.  Heurae  thickly  silvery.  Claws  fairly  elongate 
in  female,  strongly  so  in  male. 

flofo^ype.— €at.  No.  19460,  U.S.N.M. 

Trichopoda  arcuata  Bigot,*  described  from  ChUe,  may  possibly  be 
this  species,  but  the  description  does  not  agree  well  with  the  present 
specimens.  Brauer  indicates  Bigot's  species  with  a  query  as  a 
synonym  of  pennipes  Fabricius.' 

1  Aim.  Soe.  Ent.  France,  1876,  p.  307. 

•flits.  Kalserl.  Akad.  WIss.,  Hath.-iutt.  CL,  yoL  107,  p.  606. 


Digitized  by  VjOOQIC 


A  REVIEW  OF  SOME  BIVALVE  SHELI£  OP  THE  GROUP 
ANATINACEA  FROM  THE  WEST  COAST  OF  AMERICA. 


By  WnjJAM  Healet  Dall, 

Curator  of  MoUuskB,  UnUed  States  National  Museum, 


This  group  of  bivalves  contains  species  which  are  in  general  very 
similar,  and  often  possess  analogues  in  different  f aunal  regions  whidi 
have  been  confounded  imder  a  single  specific  name.  Like  most 
genera,  when  the  specific  characters  are  rigorously  analyzed,  the 
species  separate  into  distinct  groups  arranged  geographically  in  ac- 
cordance with  the  general  laws  governing  the  distribution  of  mollusks. 

Not  a  single  Atlantic  species  of  the  temperate  regions  has  so  far 
been  found  on  the  Pacific  coast  of  either  American  continent.  Even 
the  species  which  inhabit  tiie  western  Arctic  Ocean  are  mostly  dis- 
tinct from  those  of  Greenland  and  Europe. 

Fanuly  THRACIIDAE. 

Taking  up  the  Thracia  family,  we  find  that  OycUhodatUa  is  a  very 
ancient  group  and  species  are  found  in  the  Antillean  Oligocene. 
Typical  Thracia  seems  to  have  come  in  in  Eocene  time.  If,  ad 
claimed  by  Zittel,  the  Triassic  Corimya  of  Agassiz  is  a  Thracia,  the 
group  had  its  inception  in  the  Mesozoic. 

The  earliest  name  for  the  latter  is  Rupiccla,  Fleuriau  de  Bellevue^ 
1802.  This  name,  however,  is  preoccupied  for  a  genus  of  birds,  dating 
from  1760.  R6cluz  ^  has  described  as  existing  between  Thracia  and 
Rupicola  anatomical  differences  in  the  gills,  foot,  and  siphon,  which, 
if  confirmed,  would  separate  the  two  groups  generically  if  not  more 
widely.  But  I  am  unable  from  an  examination  of  the  literature  of 
the  subject  to  find  satisfactory  confirmation  of  these  differences, 
which  may  have  been  due  in  the  case  of  the  R6cluz  specimen  to  mu- 
tilation or  abnormality.  IxariAa  Leach,  RupidUa  Schaufuss,  and 
possibly  Pelopia  H.  and  A.  Adams  are  synonymous  with  Rupicola 
Fleuriau.  For  the  true  Thracia  Blainville,  in  the  errata  to  his  Manual 
(p.  600),  restricts  his  group  to  that  typified  by  T  corJmloiiea,  remov- 
ing his  division  B,  typified  by  T  pubescena  to  the  genus  Osteodesma 
Deshayes. 

I  Joum.  de  Conchyl.,  toI.  4,  p.  120, 1853. 
PR0CEEDINQ6  U.  S.  NATIONAL  MUSEUM,  VOL.  49— NO.  2116. 
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The  Pacific  coast  species  have  mostly  been  confused  together,  their 
supposed  variability  is  largely  due  to  confounding  different  species 
under  one  name.  The  nestling  species,  like  T.  Cfwrta,  however,  are 
naturally  modified  by  their  9ita8. 

Genus  THRACIA  (Leach  MS.)  Blainvllle,  1824. 

Type, — T,  corbuloidea  Deshayes. 

(For  full  synonymy  and  discuanon,  see  Trans.  Wagner  Free  Inst,  of  Science,  vol.  3, 
pt.  6,  p.  1522, 1903.) 

THRACIA  CURTA  Connd. 

Thracia  carta  Gokrad,  Joum.  Acad.  Nat.  Sd.  Phila.,  vol.  7,  p.  248,  pi.  19,  fig.  8, 
1837.    Type  locality,  Santa  Barbara,  California. 

The  shell,  when  normal,  has  much  the  shape  of  T.  corbuUndea 
Deshayes,  or  T.  canradi  Couthouy,  but  never  grows  as  large  as  the 
latter.  It  is  frequently  found  nestlmg  in  rock  cavities  and  borings, 
when  young,  and  in  such  cases  its  general  aspect  conforms  to  the 
walls  of  the  cavity,  and  so  we  have  specimens  simulatmg  the  profile 
of  Peincola,  Lithophaga,  or  a  pholad.  One  such  was  that  Conrad 
originally  figured.  The  large  series  in  the  United  States  National 
Musemn  enables  me  to  connect  the  various  mutations  with  the  normal 
form.  This  species  is  chalky  white  with  a  dehiscent  brownish  perio- 
stracum,  and  is  densely  coarsely  granulose.  A  well  grown  specimen 
measures:  Length,  53;  height,  42;  diameter,  22  mm.;  with  the  ver- 
tical from  the  beaks  falling  26  mm.  in  front  of  the  posterior  end.  A 
larger  fragment  when  complete  must  have  measured  over  60  mm.  in 
length.  I  have  not  found  a  lithodesma,  which  perhaps  is  present  in 
the  young.  The  pallial  sinus  is  linguiform  and  nearly  reaches  the  ver- 
tical from  the  beaks.    Cat.  No.  74216a,  U.S.N.M. 

This  species  ranges  from  Icy  Cape,  Arctic  Ocean,  to  Bering  Strait, 
Plover  Bay,  the  greater  part  of  Bering  Sea  and  tiiie  Aleutians,  and 
southeast  to  San  Diego,  California.  The  more  southern  specimens 
do  not  attain  the  size  of  those  from  Alaska,  judging  by  those  which 
have  been  collected.  The  fossil  T.  trapezaidea  Conrad  is  a  more  elon- 
gated shell. 

THRACIA  BBRINOL  ne 


Thrada  beringi  (Dall)  J.  G.  Goopbr,  Cat.  shells  in  State  Mining  Bureau,  1894. 
(Name  and  distribution  only.    List  not  paginated.) 

Shell  of  moderate  size,  white,  with  a  dehiscent  yellowish  perio- 
stracum  (usually  lost),  and  looking  much  like  a  Macorrva  sahvlosa. 
Valves  nearly  equal,  nearly  equilateral,  with  low  beaks  and  a  con- 
spicuous external  ligament  enfolding  the  resilium.  Surface  with  in- 
cremental irregularities  and  in  the  periostracum  nmnerous  small 
wrinkles,  but  without  perceptible  granulation.  Pallial  sinus  large, 
rounded,  not  reaching  the  vertical  from  the  beaks.  Valves  rounded 
at  both  ends,  the  posterior  dorsal  area  inconspicuous,  not  bounded 
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by  a  rib;  and  there  is  no  indication  of  a  lithodesma.  Length,  35; 
height,  25;  diameter,  12;  vertical,  from  the  posterior  end,  16  mm. 
Maximum  length  40,  height  30  nmi. 

DistriJmHon. — ^Arctic  Ocean  north  of  Bering  Strait)  Bering  Sea 
aad  Aleutian  Islands,  south  and  -east  to  Sitka,  Alaska.  (Type 
locality.  Commander  Islands.)     Cat.  No.  221555,  U.S.NJM. 

THRACIA  CHATJilSIANA,  new  spMiM. 

Shell  large,  chalky,  subquadrate,  almost  equiyalve,  the  posterior 
end  longer,  surface  covered  with  a  coarse,  almost  imbricating  granu- 
lation, without  radial  elevations  or  defined  dorsal  ar^as.  Both  ends 
are  rounded,  there  is  no  distinct  posterior  truncation,  though  that 
end  is  blimter  than  the  anterior;  resilium  and  ligament  marginal, 
inconspicuous,  with  no  indication  of  a  Uthodesma;  pallial  sinus 
wide,  shallow,  reaching  only  halfway  from  the  posterior  end  to  the 
vertical  of  the  beaks.  Length,  45;  height,  33;  diameter,  20;  vertical 
from  the  beaks  25  mm.  in  front  of  the  posterior  end. 

IHsiribution, — Type  locality,  San  Juan  Island,  Gulf  of  Georgia. 
Cat.  No.  272096,  U.S.N.M.    Also  at  Forrester  Island,  Alaska. 

This  species,  which  is  allied  to  the  fossil  T.  candoni  Dall  (1909)| 
is  named  in  honor  of  Miss  Bertha  M.  Challis  of  the  State  Museum, 
Seattle,  Washington,  who  has  exhibited  much  interest  in  the  mollusca 
of  the  region. 

THRACIA  DmOBNSIS*  new  i 


Shell  very  thin  and  small,  whitish  or  brownish,  usually  with  a 
deposit  of  rusty  orange  color  about  the  margin;  valves  moderately 
subequaUy  convex,  the  anterior  end  longer,  the  posterior  end  attenu- 
ated and  squarely  truncate;  posterior  dorsal  area  defined  by  a 
raised  thread  on  each  valve;  surface  smooth,  except  for  incremental 
irregularities;  beaks  rather  prominent;  no  perceptible  granulations; 
hinge  linear  and  very  feeble,  the  resilifer  not  projecting;  in  the 
cavity  of  the  beak  a  short  line  of  brown  matter  resembling  cement 
extends  downward,  which  indicates  the  attachment  of  a  widely  V- 
shaped  lithodesma  which  is  usually  lost;  palhal  sinus  deep,  reaching 
beyond  the  vertical  of  the  beaks;  base  of  valves  nearly  straight. 
Length,  9;  height,  7;  diameter,  4  mm.;  vertical  of  the  beaks  3  mm. 
in  front  of  the  posterior  end. 

Distrihutian. — ^Type  locality,  San  Diego  Bay,  in  1  to  5  fathoms 
sandy  mud,  very  abundant.    Cat.  No.  73604,  U.S.N.M. 

This  little  species  resembles  T,  fahula  Philippi,  from  Sicily.  It 
is  one  of  the  few  species  which  seem  to  flomish  on  the  muddy  bottom 
of  the  bay. 

THRACIA  COLPOICA,  new  i 


This  is  a  species  belonging  to  the  same  type  as  T.  diegensia  but 
larger,  more  rounded,  with  a  more  irregular  surface;  the  posterior 
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dorsal  area  is  relatively  narrower,  bounded  by  a  rib,  beyond  whic^ 
is  another  more  anterior  rib,  while  in  the  left  valve  there  is  an  obscure 
ray  about  the  middle  of  the  disk,  but  hardly  visible  in  the  opposite 
valve;  at  the  posterior  end  the  truncation  is  but  obscurely  indicated; 
the  base  is  prominently  arcuated.  Length,  17;  height,  13;  diameter, 
9  mm.;  vertical  of  the  beaks  7  mm.  in  front  of  the  posterior  end  and 
barely  reached  by  the  palhal  sinus. 

DistribtitUm. — Type  locality,  Gulf  of  California.     Cat.  No.  73639, 
U.S.N.M. 

THRACIA  SQUAMOSA  < 


T.  9quamo9a  Cabpbmtsb,  Pioc.  Zool.  Soc.  London,  for  1855,  p.  229.    Type  locaU 
ity,  Mazatlan,  Mexico. — ^Rbbve,  Con.  Icon.  Thrada,  pi.  3,  fig.  16, 1859. 

This  species  has  much  the  form  of  T,  phaaeoliruii  but  the  surface 
is  densely  granulose;  ligament  inclosing  the  resilium  on  the  hinge 
margin;  there  is  a  vertical  scar  under  the  beaks,  very  large  and 
more  conspicuous  than  in  most  bivalves  if,  as  seems  probable,  it 
denotes  the  attachment  of  the  lithodesma.  No  lithodesma  was 
noticed  in  the  specimens. 

DistnlmHon. — Magdalena  Bay,  Lower  California,  to  the  Gulf  of 
California.    Cat.  No.  15885,  U.S.N.M. 

Genus  CYATHODONTA  Conrad. 

CyathodbrUa  Conbao,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  4,  p.  156, 1849.     Type.— 
C,  undulata  Conrad. 

CTATHODOITTA  UlfDULATA  Connd. 

C,  undulata  Gonbao,  Proc.  Acad.  Nat.  Sci.  Phila.,  for  1849,  vol.  4,  p.  156. 

C.  granulosa  Gould,  Boston  Joum.  Nat.  Hist.,  vol.  6,  p.  407,  1852,  name  only. 

Cited  by  Carpenter  in  Rep.  British  Assoc.  Adv.  Sci.  for  1856,  p.  231. 
C.  plieaia  Cabpbntbb  and  others,  not  of  Deshayes. 

This  shell  is  large,  elongate,  with  a  very  flat  left  valve  and  more 
convex  right  valve;  the  plaits  are  hardly  oblique,  and  as  usual  are 
obsolescent  on  the  part  of  the  valve  behind  the  anterior  ray.  They 
number  18  to  20.  There  are  three  faint  rays  on  the  left  valve  and 
two  on  the  right.  The  surface  is  covered  with  minute  granules 
definitely  arranged  in  lines  radiating  from  the  umbones.  The  pallial 
sinus  is  rounded  and  high,  reaching  the  vertical  from  the  beaks, 
which  are  subcentral.  Length,  48;  height,  35;  diameter  of  right 
valve,  10;  left,  4  mm.  The  vertical  from  the  beaks  is  26  mm.  in 
front  of  the  posterior  end  of  the  valves. 

Distribution, — ^La  Paz  and  other  localities  in  the  Gulf  of  California. 
Cat.  No.  73602,  U.S.N.M. 

This  fine  species  is  the  largest  of  the  West  Coast  species  and  the 
analogue  of  the  C.  magnifica  Jonas,  from  the  Atlantic  coast  of  Hon- 
duras.   Still  larger  single  valves  are  in  the  collection. 
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CTATHODONTA  DUBIOSA,  new  tpedea. 

Shell  in  general  resembling  C.  undulaia  on  a  smaller  scale.  The 
left  valve  is  nearly  as  convex  as  the  right  valve.  The  plaits  are  less 
regular,  becoming  obsolete  behind  and  toward  the  basal  margin. 
The  left  valve  has  only  two  very  faint  rajrs,  the  right  valve  also  two, 
of  which  the  dorsal  one  is  strong.  The  granulation  is  in  somewhat 
irregular  concentric  lines  and  not  radially  distributed;  the  pallial 
sinus  is  not  so  high  relatively  and  faUs  short  of  reaching  the  vertical 
of  the  beaks.  Length,  38;  height,  29;  diameter  of  right  valve,  9; 
of  left  valve,  7.2;  vertical,  15  mm.  in  front  of  the  posterior  end. 

Distribution.-— Sail  Pedro  to  San  Diego,  California,  and  to  La  Paz, 
Lower  Califomia.  Cat.  No.  96450,  U.S.N.M.  Type  locality,  off 
La  Paz. 

The  most  obvious  distinction  between  this  and  C.  unduUtta  of  the 
same  size  lies  in  the  greater  relative  convexity  of  the  left  valve  in 
C.  dubiosa. 

CTATHODONTA  LUCASANA,  new  i 


Shell,  small,  whitish,  translucent,  fragile,  elongate-quadrate,  the 
anterior  end  longer;  hinge  marginal,  feeble,  a  half-ring-shaped  lith- 
odesma  in  front  of  the  resilifer;  posterior  end  truncate,  with  a 
roimded  ridge  from  the  umbo  to  the  basal  end  of  the  truncation;  pli- 
cations few  and  sparse;  no  granulation  perceptible,  and  the  sinus 
invisible  on  account  of  the  translucency  of  the  shell.  Length,  7.5; 
height,  5;  diameter,  3.75;  vertical,  3  mm.  in  front  of  the  posterior 
end. 

Distribution. — Type  locality,  Cape  St.  Lucas,  Lower  Califomia, 
Xantus.    Cat.  No.  15910&,  U.S.N.M. 

Not  identical  with  the  yoimg  of  any  of  the  other  species. 

CTATHODONTA  PBDROANA,  new  species. 

Shell  small,  white,  resembling  C.  dubiosa  but  more  pointed  behind, 
hardly  truncate,  anterior  end  longer;  valves  nearly  equally  convex; 
the  plaits  are  more  nmnerous  (±25),  narrower,  more  close-set,  and 
more  regular,  they  reach  the  posterior  dorsal  margin;  the  rays  are 
obscure;  the  granidations  obscurely  concentrically  disposed;  the 
sinus  is  small,  shallow,  and  does  not  reach  the  vertical  of  the  beaks. 
Length,  27;  posterior  end  to  vertical,  10;  height,  21;  diameter  of 
right  valve,  6;  of  left  valve,  5  rum. 

Distribution. — ^Tjrpe  locality,  in  mud  dredged  from  the  channel  of 
San  Pedro  Harbor,  Califomia.  Also  at  Catalina  Island.  Cat.  No. 
207527,  U.S.N.M. 

This  was  quite  abundant  in  the  mud  excavated  by  the  Government 
dredgers,  and  is  a  particularly  neat,  compact,  and  pretty  species. 
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CTATHODOUTA  QALAPAOAHA,  im 

Shell  small,  elongate,  white,  the  anterior  end  the  longer;  left  valve 
rather  convex,  bearing  a  smooth  narrow  escutcheon,  the  remainder 
of  the  surface  covered  with  very  numerous  (50-55)  narrow,  dose-eet, 
hardly  obUque  plaits;  a  single  narrow  ray  borders  the  escutcheon; 
granidation  not  perceptible  imder  an  ordinary  magnifier;  the  hinge 
linear,  very  weak;  the  truncation  oblique,  inconspicuous;  the  posterior 
end  bluntly  roimded  below,  the  anterior  end  narrower,  rounded;  the 
imibo  rather  prominent;  pallial  sinus  subquadrate,  ascending,  just 
reaching  the  vertical  from  the  beak  in  the  left  valve.  Length  of  left 
valve,  27;  posterior  end  to  vertical,  10;  height,  18;  diameter  of  left 
valve,  5  mm.  * 

Distrihutian. — ^Type  locality,  near  the  Galapagos  Islands  at  station 
2813,  in  40  fathoms,  sand,  dredged  by  Bureau  of  Fisheries  steamer 
Albatross.    Cat.  No.  195029,  U.S.N.M. 

Only  one  left  valve  of  this  species  was  obtained. 

The  following  unnamed  Atlantic  species  may  properly  find  a  place 
here: 

CTATHODONTA  CRUZIANA,  new  tpectoa. 

Shell  small,  thin,  white, .  covered  with  a  delicate  straw-colored 
periostracum;  valves  unequal,  moderately  convex,  the  anterior  end 
longer,  the  posterior  end  truncate,  the  whole  covered  with  a  coarse 
granulation  irregularly,  rather  densely  distributed;  on  the  anterior 
dorsal  slope  of  the  right  valve  the  plaits  are  obsolete,  as  they  also  are 
on  the  posterior  dorsal  area,  which  is  not  bordered  by  a  distinct  ray 
in  front;  between  these  areas  the  plaits  (30-35)  are  continuous  and 
fairly  regular  with  subequal  interspaces;  on  the  anterior  dorsal  area  of 
the  left  valve  they  reach  practically  to  the  margin;  on  this  valve 
there  are  a  median  and  a  posterior  obscure  ray,  the  latter  in  front  of 
the  posterior  dorsal  area;  hinge  with  a  feeble  ligament  over  a  separate 
strong  resiliimi,  with  a  pm^se-shaped  lithodesma  in  front  of  the 
resilifer;  pallial  sinus  small,  rounded,  not  reaching  the  vertical  from 
the  beaks.  Length,  25;  posterior  end  to  the  vertical,  10;  height,  13; 
diameter  of  right  valve,  6;  of  the  left  valve,  3.5  mm. 

IHstrihution. — ^Type  locality,  near  Santa  Cruz  Island,  West  Indies, 
in  38  fathoms  at  station  127;  dredged  by  U.  S.  S.  Blake.  Cat.  No. 
64429,  U.S.N.M. 

This  very  neat  Uttle  species  is  analogous  to  (7.  pedroana  in  the 
Pacific  f  aima. 

The  following  forms  allied  to  Thracia  are  known  from  the  Pacific 
coast: 

ASTHBNOTHAERUS  VOXOSIOR  Caiptnter,  1864. 

Manuel  Lagoon,  Lower  California,  to  Cape  St.  Lucas. 

BUSmA  PAlfABiBlf  SIS  DiOU  1889. 

Station  2805,  in  51  fathoms,  mud,  Panama  Bay,  U.  S.  S.  Alba;fy'ass. 
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The  following  species  of  Thracia  have  been  described  from  the 
Tertiary  of  the  Pacific  coast: 

THRACIA  TRAPBZOmXS  Coond,  IMft. 

Tertiary  of  Astoria,  Oregon. 

THRACIA  ICACTROPSIS  Cannd,  1857. 

Tertiary,  Monterey  County,  California. 

THRACIA  DUXERI  DiO],  1896. 

Mid-Eocene,  Arago  beds,  Oregon. 

THRACIA  SBMIFLAirATA  WhMMVW. 

Eocene,  Ventura  County,  Califomia,  according  to  Arnold. 

THRACIA  KARQUINBZBNSIS  Wmvw,  1905. 

Eocene,  Contra  Costa  County,  Califomia. 

THRACIA  CONDOIVI  DtOl.  1909. 

Miocene,  near  Eugene,  Oregon. 

THRACIA  JACAirrOSAHA  Andd,  1909. 

Eocene,  Fresno  County,  Califomia. 

THRACIA  VBIITRICOSA  Connid, 

Is  a  nude  unidentifiable  name,  in  Meek's  Miocene  Check-list,  1864. 
There  are  species  of  Oyaihodonta  in  the  Oligocene  marb  of  Panama, 
but  these  fossils  have  not  yet  been  worked  up. 

Family  PERIPLOMATIDAE. 
Genus  PERIPL.OMA  Schuxnachep. 

Periploma  Schxjiiaghsr,  EsBai  d'un  Nouv.  Syst.  Yen  Test.,  pp.  40,  115,  1817. 

Type.-^P.  inaequivalvis  Schumacher. 
Osteod^ma  A,  Blainyuxe,  Maa.,  vol.  2,  p.  659,  1827. 

PBREPLOMA  VLANXUSCULK  Stmtdff, 

Periploma  planiuicuJa  Sowerbt,  Proc.  Zool.  Soc.  Lond.  for  1834,  p.  87.    Isla  de 

Muerte,  Guayaquil. 
Periploma  lerUicularis  Sowbbbt,  Ftoc.  Zool.  Soc.  Lond.  for  1834,  p.  87.    bla  de 

Muerte,  Guayaquil. 
Periphmja  argentaria  Conrad,  Joum.  Acad.  Nat.  Sci.  Fhila.,  vol.  7,  p.  238,  pi.  18, 

fig.  8, 1837.    California. 
PeripUma  ohtvM  Hanlet,  111.  Lamarck's  Shells,  pi.  2,  fig.  50,  1842.    ''  West 

America." 
PeripUma  oka  C.  B.  Adams,  Pauama  Shells,  p.  292, 1852. 
tPeripUma papyracea  Cabpbntxb,  Proc.  Zool.  Soc.  Lond.  for  1855,  p.  229.    Masat- 

lan;  not  of  Say,  1822. 
Periploma  excurva  Carpenter,  FToc.  Zool.  Soc.  Lond.  for  1855,  p.  229;  Mazatlan. 
Periploma  exewrvata  Cabpbntbb,   Eep.    Brit.  Assoc.  1856,  p.  287.    (Error  for 
excurva.) 

Distriiutian. — Saa  Pedro,  California,  and  south  to  Panama  and 
Guayaquil.    Cat.  No.  163307,  U.S.N.M. 
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Doctor  Steams  in  reviewing  the  West  American  species  of  the 
genus  ^  expressed  the  opinion  that  several  of  the  above-mentioned 
species  are  synonymous  with  that  of  Sowerby.  A  considerable  series 
having  acciunulated  in  the  national  collection,  the  present  writer  is 
of  the  opinion  that  the  variations  exhibited,  taken  in  connection 
with  the  fact  that  many  years'  collecting  has  not  discovered  any 
other  species  of  this  type  in  the  region  referred  to,  cover  fairly  wdl 
the  figiires  of  the  several  nominal  species,  and  in  default  of  typically 
named  specimens  authorize  the  presxmiption  that  the  names  cited  in 
the  synonymy  represent  only  individual  mutations  of  one  species. 
Until  further  information  to  the  contrary  shall  have  been  received 
it  will  be  best  so  to  consider  them. 

The  familiar  and  appropriate  name  argentaria,  given  by  Conrad, 
will  therefore  have  to  be  retired  in  favor  of  the  earlier  planiuacula 
of  Sowerby. 

PERIPLOMA  DISCUS  Steuot,  1890. 

Disirilmtion. — ^Type  locality,  San  Pedro  Bay,  California.  Cat.  No. 
126931,  U.S.N.M. 

PBRIPLOICA  CARPBIITSRI  DtOU  1895. 

DistribiUion. — ^Type  locality,  Panama  Bay,  in  210  fathoms.  Cat. 
No.  106891,  U.S.N.M. 

PSRIPLOICA  STEARlf SO  DiOl,  18951 

Distrifmtion. — Type  locality.  Gulf  of  California,  in  24  fathoms.  Cat. 
No.  110548,  U.S.N.M. 

PBRDPLOMA  (HALISTRBPTA)  SULCATA  DiOU  1904. 

Didribution, — ^Type  locality,  San  Pedro  Bay;  Terminal  Island  and 
vicuuty,  California.    Cat.  No.  109318,  U.S.N.M. 

Fanuly  PANDORIDAE. 

Genus  PANDORA  Hwass,  1798. 

Sulvenus  ZSNNEBLTIA  Caipenter,  1864. 

KBNNSRLTXA  ORANDIS  DiOl,  1877. 

Distnbution.---Tbia  species  ranges  from  the  vicinity  of  the  Pribilof 
Islands,  Bering  Sea,  south  and  eastward  to  Siletz  Bay,  Qr^on.  Cat. 
No.  171069,  U.S.N.M. 

This  is  the  largest  species  of  the  genus,  though  sometimes  nearly 
approached  by  the  allied  K,  wardiana  A.  Adams,  of  Japan.  It  is 
also  f oimd  f o^  in  the  Pleistocene  of  Santa  Monica,  California. 

KBNNBRLTIA  OLACIAUS  Lmth.  1819. 

DistrifnUion. — ^Arctic  Sea  at  Point  Belcher,  and  south  to  Faca 
Strait.    Cat.  No.  73514,  U.S.N.M. 

This  is  also  reported  from  Spitsbergen  and  was  originally  deBoribed 
from  Greenland  seas. 

1  Proo.  U.  S.  Ni^  liW.,  YOL 13,  No.  813,  pp.  223-234, 1880. 
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A  Y^riety  eutaema  of  this  species  with  a  more  rostrate  posterior 
end  and  ayeragijog  larger  than  the  typical  form  was  obtained  at  Port 
Stches  and  eastward  at  Sitka,  in  Alaska.    Cat.  No.  171062,  U.S.NJ^. 

KBNNSRLTIA  FILOSA  Carpenter,  1864. 

Distnhition. — ^From  the  vicinity  of  Nunivak  Island,  Bering  Sea, 
south   and   eastward   to   San  Pedro,   Califomia.    Cat.  No.   4542, 

U.S.N.M. 

*  KSmnERLTU  BIURATA  Coond,  18S5. 

+  f.  hkarinata  CoBiad,  1864. 

IHstribution. — ^Forrester  Island,  Alaska,  southward  to  Point  Abre- 
ojos.  Lower  California.    Cat.  No.  1063,  U.S.N.M. 

KBNNSRLTIA  OHANX7LATA,  new  tpedea. 

Shell  closely  resembling  in  form  the  biliraiaf  but  much  smaller, 
more  translucent,  aad  of  a  greenish  tint,  with  the  base  and  dorsal 
mai^ins  more  nearly  parallel  and  with  the  elevated  lirae  of  the  poste- 
rior dorsal  surface  dehcately  granulated. 

Length,  8.5;  height,  4;  diameter,  1;  beaks  behind  the  anterior 
end,  1  mm. 

IHstribution. — Santa  Barbara,  Califomia,  to  Guaymas,  Mexico,  and 
especially  abundant  at  the  type  locality  on  muddy  bottom  in  the 
vicinity  of  La  Paz,  Lower  California.    Cat.  No.  211348,  U.S.N.M. 

This  minute  species  is  extremely  common  in  shallow  water  with  a 
muddy  bottom  near  the  end  of  the  Lower  Califomia  peninsula.  It 
shows  on  the  flat  valve  hardly  any  trace  of  the  brown  radiating  irreg- 
ular lines  so  common  in  species  of  this  group. 

KSNNSRLTIA  CONVXXA,  new  tpedea. 

Shell  short,  deep,  with  a  very  convex  left  valve  and  a  nearly  semi- 
circidar  outline;  right  valve  flattish,  concave  near  the  basal  margin, 
white,  with  a  conspicuous  velvety  brownish  periostracum,  espe- 
cially on  the  rostrate  end;  a  few  irregularly  radiating  lines  on  the 
disk;  dorsal  margins  nearly  straight,  base  evenly  rounded,  left  valve 
slightly  rostrate  behind;  exterior  of  the  left  valve  with  a  few  obscure 
slightly  elevated  radial  lines  on  the  disk  and  two  posterior  doisal 
radial  lirations.  Hinge  very  feeble,  resiliimi  short,  with  a  thick 
lithodesma;  teeth  in  the  right  valve  closely  adjacent,  small.  Length, 
21;  height,  12;  diameter,  3.5;  beaks  behind  anterior  end,  5.5  mm. 

Distribution. — ^Type  locality,  Ballenas  *  Lagoon,  Lower  Califomia, 
in  48  fathoms.    Cat.  No.  171068,  U.S.N.M. 

This  is  a  well-marked  form,  with  the  anterior  area  of  the  left  valve 
not  set  off  by  an  impressed  line,  but  marked  by  a  distinct  inset  at 
the  basal  margin. 

81022'*— Proc.N.M.vol.49— 16 2d 
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JUUmJUaTIA.  PATAOOniCA,  new  tpedea. 

Shell  bearing  a  marked  resemblance  to  the  K,  bUiraia  of  the  Califor- 
nia coast;  white  with  a  dehiscent  grayish  periostracum;  hinge  line 
nearly  straight,  the  posterior  left  dorsal  margin  sharply  reflected  out- 
ward;  with  two  sharp  radial  Unes  below  it;  the  surface  of  the  disk 
anteriorly  has  a  few  obscure  hardly  elevated  radial  lines,  with  the 
anterior  area  feebly  marked  and  only  slightly  interrupting  the  basal 
margin,  which  is  evenly  rounded;  posterior  end  truncate  above  but 
hardly  rostrate;  right  valve  flat  above,  concave  near  the  basal  mar- 
gin, with  a  few  irregular  radial  impressed  lines,  and  two  grooves 
above,  corresponding  to  the  lirae  of  the  opposite  valve;  basal  curve 
meeting  the  anterior  dorsal  margin  in  a  sharp  angle;  hinge  very 
feeble,  teeth  very  short,  and  adductor  scars  very  small.  Length, 
14.5;  height,  8;  diameter,  2;  beaks  behind  anterior  end,  3.5  mm. 

Distribution. — ^Typ^  locality,  west  coast  of  Patagonia  in  61  fathoms, 
mud;  bottom  temperature,  54^  F.    Cat.  No.  96937,  U.S.N.M. 

This  little  species  is  surprisingly  like  the  northern  one.  The  only 
other  one  of  the  group  yet  found  in  the  Patagonian  region  is  a  Pandora. 

Subfeniu  CIIDIOPHOAA  Cazpenler,  1864. 
CUDIOPHORA  CLAVICULATA  Caiptnter,  18SS. 

Distribution. — ^From  Scammon  Lagoon,  Lower  California,  to 
Panama.    Cat.  No.  15931,  U.S.N.M. 

Subgeniu  UETJEBOCUDnS  DaU,  1903. 
HBTSROCUDUS  FUKCTATUS  DaU. 

CHdiojjhora  punctata  (Conrad,  1837)  Carpenter,  1855. 

Distribution. — Clayoquot,  Vancouver  Island,  British  Columbia, 
and  south  to  the  Gulf  of  California.    Cat.  No.  15794,  U.S.N.M. 

This  species  lacks  the  long  posterior  left  lamina  which  ia  one  of  the 
characteristics  of  the  typical  Olidiophora. 

Suhgeawi  COELODOK  Cazpenter,  1804. 

COELODON  RADIANS,  ne 


Shell  small,  delicate,  white,  arcuate  behind  the  beaks,  compressed, 
with  the  anterior  area  defined  by  an  impressed  line  but  not  inter- 
rupting the  basal  mai^in;  posterior  dorsal  margin  flat,  with  one 
sharp  radial  lira  below  its  outer  edge ;  anterior  dorsal  margin  straight, 
short;  surface  of  the  valves  smooth  except  for  incremental  lines,  with 
a  pale  straw  colored  periostracum;  basal  margin  evenly  arcuate; 
right  valve  with  three  short  diverging  teeth,  the  central  one  shortest; 
left  valve  with  two  rather  short  diverging  laminae  with  a  short  deck 
coveriag  the  angle  at  their  junction,  the  resihimi  attached  to  the 
anterior  face  of  the  posterior  tooth  and  carrying  a  thin  lithodesma. 
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Length,  15;  height,  8;  diameter,  1.3;  beaks  behind  the  anterior  end, 
3.5  nun. 

Disinbviion. — ^Type  locality,  near  Ballenas  Lagoon,  Lower  Cali- 
fomia,  in  5^  fathoms. 

Cat.  No.  171053,  U.S.N.M. 

Carpenter  thought  this  group,  which  he  regarded  as  a  genus,  was 
confined  to  oriental  seas,  but  the  discovery  of  this  species  adds  it  to 
the  West  American  fauna.  It  may  be  that  the  supposed  specimen 
of  C.  ceylanica,  obtained  by  Cuming  at  Muerte  Island,  West  Colombia, 
and  referred  to  by  Sowerby  and  Carpenter,  belongs  to  the  present 
species,  which  has  the  disk  within  the  paUial  hne  marked  by  radiating 
lines. 

Subgeniu  FOVXADXirS  DaU,  1916. 

Hinge  with  two  diverging  teeth  in  the  right  valve  the  posterior 
longer  and  higher;  an  obscure  ridge  reaching  to  the  front  edge  of  the 
anterior  adductor  scar  may  represent  a  third  tooth;  in  the  left  valve 
are  two  short  teeth  close  together,  a  long  lamina  in  front  of  them 
carries  the  resilium  on  its  posterior  face;  the  top  of  this  lamina  is 
grooved  and  from  its  anterior  edge  a  deck  or  sheet  of  shelly  matter 
unites  it  with  the  margin  of  the  valve  leaving  a  hollow  space  beneath 
the  deck  and  between  the  lamina  and  the  margin. 

Type. — Foveadens  panamensis  Dall. 

FOVBADSNS  PANABCSirsIS,  IMW  ipedM. 

Shell  thin,  white,  compressed,  anterior  dorsal  margin  flattened,  in 
the  right  valve  a  marked  groove  below  its  outer  edge ;  the  disk  slightly 
concentrically  undidate,  sculptured  with  faint  incremental  lines, 
anterior  area  hardly  defined;  anterior  dorsal  margin  slightly  convex, 
posterior  slightly  concavely  arcuate;  left  valve  with  a  single  Hration 
below  the  edge  of  the  dorsal  margin  and  close  to  it;  hinge  as  in  the 
subgeneric  diagnosis.  Length,  18;  height,  11;  diameter,  1;  beaks 
behind  the  anterior  end,  4  mm. 

Distribution. — ^Type  locality,  beach  at  Old  Panama,  Doctor  Mac- 
Donald.    Cat.  No.  252276,  U.S.N.M. 

Only  loose  valves  were  found  of  this  interesting  form. 

Subgenus  PANDORA  sensu  stdcto. 

PAIVDORA  CISTUIA  Gonld,  1850. 

Distribution. — ^Patagonia,  U.  S.  Exploring  Expedition.  Cat.  No. 
5887,  U.S.N.M. 

While  this  species  was  obtained,  according  to  the  original  label, 
somewhere  in  the  eastern  part  of  the  Patagonian  archipelago,  it 
probably  extends  its  range  also  to  the  western  part,  and  so  the  refer- 
ence to  it  here  is  not  out  of  place. 
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Family  LYONSIIDAE. 

Genus  L.YONSIA  Turton,  1822. 

Pandorma  Sgiochi,  OsBerv.  Zool.,  p.  14,  1833;  not  of  Bory  St.  Vincent,  1824, 

(Polyffoatrioa.) 
MagdakL  (Leach  MS.)  Brown,  IUub.  Conch.  Grt.  Britain,  1827,  expl.  pi.  11,  figs. 

1,  2, 10. 
Hiatella  Brown,  1827,  not  Daudin,  1802. 

Myatella  Brown,  IUus.  (jonch.  Grt.  Britain,  2nd  ed.,  p.  Ill,  1844. 
OsUodegma  Deshates,  Encycl.  M6th.,  vol.  3,  p.  552,  1830,  in  table.     Type-- 

Mya  narvegica  Gmelin. 

LTONSIA  STRIATA  Montiwn. 

Mya  striata  Montagu,  Trans.  linn.  Soc,  vol.  11,  p.  188,  pi.  13,  figs.  1,  A,  1815 — 

TxxRTON,  Conch.  Diet.,  p.  105,  fig.  99, 1819. 
Lyonsia  striata  Turton,  Dithyia  Brit.,  p.  35,  pi.  3,  figs.  6,  7,  1822.    (Syn,  ex 

parte  esccZtu.) 
?Lyonsia  hracteata  Gould  (as  Osteodesma),  Expedition  shells,  Proc.  Boston  Soc. 

N.  Hist.,  vol.  3,  p.  218,  May,  1850;  U.  S.  Expl.  Expedition  (Wilkes),  p.  397, 

pi.  35,  figs.  509,  o,  6, 1852. 

Distribution. — Shetland  Islands;  Arctic  Sea;  on  the  Pacific  from 
the  Aleutian  Islands  south  to  the  coast  of  Washington.  Cat.  No. 
213722,  U.S.N.M. 

On  the  northern  coast  of  Europe  and  the  British  Isles  occur  two 
forms  of  Lyonsiaf  one  of  which  recurs  on  the  Pacific  coast  of  America. 
One  of  these  is  the  Mya  norvegica  of  Gmelin,^  after  Chemnitz,*  and  is 
the  well  known  Lyonsia  norvegica  of  northern  Europe.  The  other, 
which  was  first  named  by  Montagu  Mya  striatay  diflfers  by  being  a 
thinner,  smaller,  and  more  slender  shell,  with  the  posterior  dorsal 
margin  neariy  straight  and  more  sharply  truncate,  while  in  norvegica 
it  is  concavely  arcuate;  the  test  is  almost  translucent,  the  form  less 
inflated,  the  dorsal,  and  in  many  cases  the  basal  edges  near  the  margin, 
conspicuously  compressed,  the  xmibones  nearer  the  anterior  end;  and 
the  surface  with  usually  a  much  greater  profusion  of  adherent  sand 
grains  than  in  the  L.  norvegica.  The  diflFerences  are  fairly  well  indi- 
cated by  Turton's  figures  in  his  Conchological  Dictionary  (figs.  99 
and  100,  1819),  and,  though  there  is  more  or  less  variation,  yet  no 
one  comparing  adidt  and  well  preserved  specimens  can  well  avoid 
noting  the  distinctions. 

The  two  have  been  generally  regarded  as  mere  mutations  of  the 
norvegica  type,  but  the  presence  of  one  and  not  of  the  other  on  the 
Pacific  coast  wotdd  indicate  a  specific  distinction.  The  fragments 
remaining  of  Gould's  type  of  hmcteata  indicate  that  it  belongs  with  the 
striata  form,  though  his  figure  is  not  characteristic.  Middendorflf's 
synonymy  includes  practically  all  the  northern  species  of  Lyorhsia 
under  one  name,  but  his  figures  relate  only  to  the  following  form. 

1  Syst  Nat.,  voL  7,  p.  3222, 1792. 

sC^onchyL  Cabinet,  voL  10,  pL  170,  figs.  1647-8,  1788. 
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LTONSIA  ARBNOSA  MSUer. 

PoTidorina  arenoM  Mollbb,  Index  Moll.  GrGnl.,  p.  20,  1842;  Beechey's  Voy. 

to  the  Pacific,  pi.  43,  £ig.-3,  1839  (not  named  in  the  text). 
Lyonsia  gibbosa  Hancock,  Ann.  Mag.  Nat.  Hist.,  vol.  18, 1846,  p.  238,  pi.  5,  figs. 

11, 12. 
Anatina  striata  Gray  (not  Montagu),  according  to  Hancock,  Ann.  Mag.  Nat.  Hist., 

vol.  18, 1846,  p.  238  (not  in  Appendix  to  Boab's  Voyage). 
LyonsiaflabeUaia  Gould,  Otia  Conch.,  p.  162, 1861. 
?Lyonsia  ventricosa  Gould,  Otia  Oonch.,  p.  161, 1861.    N.  Japan. 
Osteodesma  aeruginosa  Mighels  (ubi  ?). 
Lyonsia  arenosa  var.  sibirica  Leche,  Vega  Exp.,  vol.  3,  p.  439,  pi.  22,  figs.  3,  4, 

1882. 

JHstrilyution, — Greenland  and  Arctic  Sea.  On  the  Pacific  from  the 
Arctic  south  to  Japan  and  the  Okhotsk  Sea  on  the  west,  and  to  the 
Aleutian  chain  and  Kadiak  Island  on  the  east.  Cat.  No.  223476, 
U.S.N.M. 

This  yellowishy  short  and  solid  species  b  well  distinguished  from 
any  of  the  others.  Leche's  variety  is  more  elongate  than  the  normal 
type.  A  full  series  of  the  form  from  north  Japan  would  doubtless 
make  dear  the  identity  of  Gould's  ventricosa  with  the  Arctic  species. 

LTONSIA  GOULDn,  new  mme. 

Osteodesma  nitidum  Gould,  Mex.  and  Cal.  Shells,  p.  17,  pi.  15,  fig.  6,  May,  1861. 
Not  Mya  {=Ly(msia)  nitida  Fabiicius,  1798. — Osteodesma  nitidum  Gould, 
•  Otia  Conch.,  p.  187, 1861.    Type  locality,  Santa  Barbara,  Galifomia. 

Distribution. — San  Francisco  Bay,  Califomia,  and  south  to  Point 
Abreojos,  Lower  Cahfomia.    Cat.  No.  131739,  U.S.N.M. 

This  small,  slender,  and  very  pearly  species  is  different  both  in 
form  and  distribution  from  the  preceding. 

LTONSIA  CALIfOIUnCA  C«inid« 

Lyonsia  calif omica  Conbad,  Joum.  Acad.  Nat.  Sci.  Fhila.,  vol.  7,  p.  248,  pi.  19, 
fig.  20, 1837. 

Distribution. — ^Puget  Sound,  Washington,  and  south  to  Todos 
Santos  Bay  and  the  Coronado  Islands,  Lower  Califomia.  Cat. 
No.  253111,  U.S.N.M. 

This  white  and  pearly  species  takes  much  the  same  place  in  the 
fauna  that  X.  coruscans  Scacchi  does  in  the  South  European  fauna. 
It  is  the  most  conmion  species  on  the  Calif  omian  coast  and  b  usually 
more  or  less  arcuate  and  very  pearly.  A  variety  with  nearly  cylin- 
drical form  without  arcuation  from  San  Francisco  Bay  has  been 
named  by  me  L.  var.  haroldi  in  honor  of  Mr.  Harold  Hannibal,  of 
Stanford  University,  and  a  very  thin,  smaller,  and  translucent  form 
from  CataHna  (type  locality)  and  the  Coronado  Islands,  with  the 
beaks  very  dose  to  the  anterior  end,  may  be  called  var.  nesiotes. 
The  latter  may  possibly,  with  more  material,  prove  distinct.  Cat, 
No.  206410,  U.S.N.M. 
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LTONSU  PUOBTBlf  SIS  DidL 

I^fonaia  puffeteruii  Dall,  Pioc  U.  S.  Nat.  Mub.,  vol.  45,  No.  2002,  p.  605,  June, 
1913. 

DistribiUion. — Chignik  Bay,  Alaska  Peninsula,  and  east  and  south 
to  Puget  Sound,  Washington.  Cat.  No.  249966,  U.S.N.M.  TyP« 
locahty  near  Queets  River,  Washington. 

This  is  prohably  the  largest  described  species  of  ihe  genus.  An 
immature  specimen  was  used  as  a  type  for  the  description,  because  it 
was  perfect  and  not  eroded.  It  showed  nothing  whidti  could  be 
considered  as  a  lunide  or  escutcheon.  Adult  specimens  measure 
52  nmi.  long  by  28  mm.  high  and  16  mm.  in  diameter. 

LTOHSIA  PANAMSRSIS  DidL 

Lyonsia  panamenns  Dall,  BuU.  Mus.  Comp.  ZooL,  vol.  48,  No.  6,  Oct.  1906, 
p.  427,  pi.  18,  fig.  12. 

DistribiUion. — ^Type  locahty,  Gulf  of  Panama,  556  fathoms.     Cat. 
No.  110584,  U.S.N.M. 
This  is  closely  aUied  to  L,  arenosa  and  to  the  following  species. 

LTONSIA  FRBTALia  iMW  ipedM. 

Shell  smaU,  thin,  white,  hardly  pearly,  subdonaciform,  covered 
with  a  rather  strong,  smooth,  brownish  periostracum  ornamented 
with  sparse,  distant,  elevated,  radial  hues,  about  a  dozen  in  mimber; 
beaks  prominent,  opisthogyrate,  close  to  the  anterior  end;  anterior  end 
broadly  rounded,  posterior  end  narrower,  rounded  bluntly,  not  tnm* 
cate;  no  lunule  or  escutcheon;  periostracum  extending  slightfy 
beyond  the  calcified  margins;  interior  slightly  pearly,  pallial  line 
with  <for  the  genus)  a  rather  well-marked  sinus;  hinge  feeble,  the 
resiUum  parallel  with  the  margin,  the  Uthodeema  elongate-quadirate. 
Length,  10;  height,  7;  diameter  right  valve,  4,  left  valve,  3  mm.; 
beaks  behind  the  anterior  end,  2.5  mm. 

Distribviion. — ^Type  locality,  Straits  of  Magellan,  in  20  fathoms. 
Cat.  No.  96196,  U.S.N.M. 

This  species  has  close  relations  with  the  Arctic  Z.  arenoaa. 

I  have  not  seen  the  Anatina  cuneata  of  Gray,  1824,  which  has 
generally  been  referred  by  authors  to  Entodesma,  but  Hanley's  copy 
of  the  origmal  figure  in  his  edition  of  the  Index  Testaceologicus, 
resembles  a  typical  Lyonsia  rather  than  an  ErUodesma.  E.  chUense 
PhUippi  which  has  been  imited  with  it  is  certainly  a  very  different 
shell,  as  is  Entodesma  pictum  Sowerby,  although  both  were  referred, 
in  my  Report  on  Peruvian  Shells  (1909),  on  the  autiiority  of  other 
authors  to  cuneaia  Gray.  The  Lyonsia  patagonica  of  Orbigny  in  the 
Voyage  dans  TAm^rique  M6ridionale,  is  from  the  Atlantic  coast,  at 
the  Bay  of  San  Bias,  and  is  probably  an  Entodesma;  his  L.  dlvaresii 
from  the  same  locahty  a  true  Lyonsia,  but  unlike  either  of  the  Pacific 
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species.  It  is  probable  that  L.  irevifirons  of  Sowerby,  1834,  from 
Ecuador,  is  identical  with  L,  cuneaia  Gray.  L.  mdlvinenais  Orbigny, 
is  probably  not  a  Lyanaia  but  a  member  of  the  Leptonacea. 

Subcemu  ALLOGBAMKA  DiOl. 

AUogramma  Dall,  Tiana.  Wagner  Inst,  vol.  3,  pt.  6,  p.  1514,  1903.     Type,— 
Lyonsiaformosa  Jeffreys. 

AIXOQRAMBgA  AMABnJS  DriL 

Lyontia  {AUogramma)  amoMlis  Dall,  Proc.  U.  S.  Nat.  Mus.,  vol.  6,  No.  2002, 
p.  594, 1913. 

Distribution. — ^Type  locality,  off  Santa  Barbara  Channel,  California, 
in  634  fathoms.    Cat.  No.  267171,  U.S.N.M. 

8ul)ge]m8  SNTODESMA  PhilippL 

Eniodesma  Philifpi,  Arch.  f.  Natuig.,  1845,  vol.  1,  p.  52;  1S47,  p.  66.    TypcS. 

chUerue  Philippi. 
Philipjnna  Dall,  Moll.  Porto  Rico,  BuU.  U.  S.  Fiah  Com.  for  1900,  p.  498, 1901. 

7)/pe,—Ly<msia  beana  Orbigny. 

BNTODBSMA  CmLBNSB  PhlUppl,  1845. 

Disiributum. — ^Type  locality,  Chilo3  Island  and  north  to  Valparaiso, 
Chile.    Cat.  No.  73609,  U.S.N.M. 

This  is  very  cloee  to  Lyonsia  inflata  Conrad,  the  only  difference  I 
can  see  is  that  in  normally  developed  specimens  the  posterior  part  of 
the  shell  is  more  patulous,  flatter,  and  less  distinctly  tnmcate  in  the 
Chilean  shelL  However,  a  large  series  of  both  might  lead  to  a  differ- 
ent conclusion.  As  these  moUusks  are  nestlers,  the  valves  are  usually 
much  distorted,  taking  the  form  of  their  situs.  E.  namcula  Adams 
and  Reeve,  of  Japan,  is  a  very  similar  shell. 

BNTODBSMA  INfLATUM  Camd. 

Lyonsia  inflaia  Conbad,  Joum.  Acad.  Nat.  Sci.  Fhila.,  vol.  7,  p.  248,  pi.  19,  ^,  10, 

1837.    Guayaquil. 
Lyonsia  diaphana  Oarpbnteb,  Proc.  2k)ol.  Soc.  London,  for  1855,  p.  228.    Mazatlan 

(yoimg  shell). 
Entodeama  8pongiophila  Dall  (MS.),  1866,  Monterey,  Oailfomia. 

Distribution, — ^Vancouver  Island  to  Salina  Cruz,  Mexico,  and  Guay- 
aquil.   Cat.  No.  155226,  U.S.N.M. 

These  shells  are  usually  found  living  in  sponges  or  the  mass  of 
compoimd  ascidians,  and  they  differ  from  the  rock  nestlers  in  their 
polished  smooth  surface  and  normal  shape. 

BNTODBSMA  PICTUM  a&mtbf. 

Lyonsia  picta  Sowxrbt,  Proc.  Zool.  Soc.  London,  1834,  p.  88.    Type  locality, 
Muerte  Island,  Ecuador. 

This  species  is  much  the  shape  of  E,  beana  Orbigny  of  the  West 
Indies,  but  differs  by  its  painting  of  radial  black  lines  on  the  corneous 
groimd  of  the  periostracimi. 
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BMtioii  AOBZODSBMA  DaU. 

Agriodema  Dall,  Proc.  U.  S.  Nat.  Miw.,  vol.  37,  No.  1704,  p.  284,  Nov.  1909. 
Type. — Entode87na  saxioola  Baird. 

BNTODB8MA  (AOSIODBSICA)  SAZICOL4  Balid. 

Lyofuia  9cacicola  Baibd,  Pioc.  Zool.  Soc.  London,  for  1863,  p.  70.    Type  locality, 
Vancouver  Island. 

Distriiutian. — ^Nestling  like  Saxicava  in  rock  crevices  from  Una- 
laska,  Aleutian  Islands,  eastward  and  southward  to  San  Pedro, 
California.    Cat.  No.  88876,  U.S.N.M. 

This  enormous  rude  species,  sometimes  reaching  nearly  6  inches  in 
length,  is  by  all  odds  the  largest  species  of  the  family.  The  coarse 
homy  periostracum  in  drying  always  cracks  the  calcareous  portion 
of  the  valves  and  I  have  never  seen  a  perfect  specimen  except  when 
preserved  in  alcohol.  Its  nestling  habit  results  in  an  infinite  variety 
of  distorsion.  The  hthodesma  is  very  large  and  strong  and  is  inserted 
obhquely  below  the  dorsal  margin.  The  varietal  name  cylindracea 
Carpenter  was  given  to  specimens  which  had  grown  to  fit  borings  of 
LUhophaga. 

SRTODBSMA  (AORIODBSMA)  SCAMMORI  DaD. 

BrUodesma  goammoni  Dall,  Amer.  Joum.  Conch.,  vol.  7,  pt.  2,  p.  142,  pi.  16, 
fig.  3, 1871. 

Distrihition, — ^Type  locality.  Port  Simpson,  British  Columbia 
(Scammon).    Cat.  No.  213713,  U.S.N.M. 

This  species  differs  from  all  the  others  in  its  brilliantly  pearly 
interior,  its  oval  shape,  and  its  permanently  adherent  periostracum 
without  radiating  lines.  Only  the  original  specimens  collected  in 
1865  have  so  far  been  obtained. 

Genus  MYTILIMERIA  Conrad. 

MytUimma  Conrad,  Joum.  Acad.  Nat.  Sci.  Phila.,  vol.  7,  p.  246,  pi.  19,  fig.  5, 
1837.     Type.—M,  nuUalUi  Conrad. 

MTTIUIASRIA  inTTTALUI  Conrad. 

DiMrihutian, — ^Vancouver  Island  and  south  to  San  Diego,  California. 
Cat.  No.  74234,  U.S.N.M. 

It  is  by  no  means  certain  that  this  genus  is  properly  placed  here, 
despite  its  conchological  characters.  The  httle  that  is  known  of  its 
anatomy  points  rather  in  the  direction  of  Verticordia.  The  animal 
lives  surrounded  by  a  mass  of  spongy  texture  which  has  been  referred 
to  as  "sponge,"  but  it  is  possible  that  the  substance  is  a  consolidated 
mucous  exudation  secreted  by  the  animal  itself.  Further  researches 
are  needed  to  settle  these  questions. 
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A  NEW  CRUSTACEAN,  DIAPTOMUS    VIRGINIENSIS,  AND 
A  DESCRIPTION  OF  DIAPTOMUS  TYRETJJ  POPPE. 


ByC.  DwiGHT  Mabsh, 

OJiht  UniUd  StaUs  Department  of  AgrieuUure. 


The  species  of  Diaptomua  in  the  United  States  are  pretty  well 
known,  inasmuch  as  collections  have  been  made  and  examined  from 
practically  all  sections  of  the  cotmtry.    Any  material  addition  to  the 
niunber  is  not  to  be  expected;  hence  considerable  interest  attaches 
to  anything  that  is  distinctly  new.    Because,  too,  the  species  of 
Diaptomua  are  so  distinct,  and  in  many  cases 
have  such  a  definite  geographical  distribution, 
it  is  especially    important  that   the  species 
diagnoses  shoidd  be  as  exact  as  possible.    For 
these  reasons  it  seems  wise  to  record  the  d^ 
scription  of  a  new  species  recently  found  in 
Virginia,  and   to  publish   the   modifications 
of  the  diagnosis  of  D.  iyreHi  which  residt  from 
the  study  of  specimens  from  new  localities. 

DIAPTOMns  VntOmiRNSIS,  turn  Bftdm, 

Of  moderate  size.  The  fij:8t  cephalothor- 
acic  segment  is  somewhat  longer  than 
the  three  following.  The  third  and  fourth 
are  much  shorter  than  the  second.  The 
last  cephalothoracic  s^ment  is  somewhat 
produced  laterally,   and   terminates  on  each 

side    in    a   rather    acute 

point.    About    midway 

on   the  posterior   border 

of  each   lateral    lobe   is 

a  minute  spine   (fig.    1). 

The    general    form    of 
^nJ.;;^'^.'^LTr      the   cephalothorax   is 
wiNOLABT  C.PHALO.      slcudcr,   the    autcrior ^^^~^^^;;2^^ 
THORAQc  8I0MENT,      ^^^  narrow  and  almost    x446. 

pointed. 
The  first  segment  of  the  female  abdomen  (fig.  2)  equals  in  length 
the  rest  of  the  abdomen,  including  the  fiLrcal  rami;  it  is  rather  slender, 
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Fio.  4.— DufTOMUS  rm- 
0INIIN8IS.    Fifth 

FOOT    or    FBMALX, 
X875. 


dilated  in  front  and  lateraUy,  the  lateral  dilatations  not  veiy  promi- 
nent, with  two  minute  lateral  spines  at  about  one-third  its  lengtii.  llie 
second  and  third  segments  are  about  equal  in  length,  and  the  furcal 
rami  are  somewhat  longer  than  these 
segments,  and  are  ciliate  on  the  inner 
margins. 

The  antennae  are  25-segmented  and 
extend  beyond  the  furca. 

The  right  antenna  of  the  male  is 
much  swollen  anterior  to  the  geniculat- 
ing  joint.  The  antepenultimate  seg- 
ment (fig.  3)  bears  a  very  short  hook- 
shaped  process. 

The  first  basal  segments  of  the  female 
fifth  feet  (fig.  4)  are  armed  with  rather 
F10.8.-D1APT0-  gjjj^u  gpines.    The  lateral  haiis  of  the 

II U  8    VIBOIIfl- 

■N8I8.  tsbp  second  basal  segments  are  rather  long 

MiKAL  81  a-  and  slender.    The  exopodite  consists  of 

TiNNA    or  twos^ments.    The  hook  of  the  second 

MALE,  X  445.  segment  is  stout  and  denticulate  on  the 
inner  margin.  The  outer  angle  of  the  second  seg- 
ment bears  two  spines,  the  inner  unusually  long, 
being  about  twice  the  length  of  the  outer.  The  endopodite  is 
mented,  and  is  somewhat  longer  than  the  first  segment  of  the  exop- 
odite. It  is  setose  on  the  inner  margin  of  the  tip,  and  the  tip  is 
armed  with  two  rather  stout  spines. 

The  spines  of  the  first  basal  segments 
of  the  male  fifth  (fig.  6)  feet  are  of  mod- 
erate size.  The  second  basal  segment 
of  the  right  foot  is  rather  elongate,  its 
distal  end  twice  as  wide  as  its  proximal. 
The  iimer  margin  is  convex,  tiie  outer 
straight,  making  a  rather  sharp  bend 
near  its  distal  end.  The  lateral  hair  is 
situated  at  about  three-fourths  its 
length.  The  first  segment  of  the  exop- 
odite is  about  as  broad  as  long,  its  in- 
ner and  outer  margins  convex,  and  bears 
a  triangular  hyaline  projection  on  its 
iimer  margin,  which  is  continued  as  a 
shelflike  projection  on  its  posterior  sur- 
face. The  second  segment  is  approx- 
imately four  times  as  long  as  broad,  con- 
cave on  the  inner  margin  and  convex  on 
the  outer.  The  lateral  spine  is  stout, 
about  one-third  the  length  of  the  seg- 
ment, and  situated  about  midway  of  its 


Fio.  6.— Duptomus  vnuHHixMBBk 
rooT  or  MAUI,  x  U&, 
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length.  The  terminal  hook  is  much  shorter  than  the  second  seg- 
ment of  the  exopodite,  is  stout,  and  symmetrically  sickle  shaped.  It 
is  denticulate  on  its  inner  margin.  The  right  endopodite  is  1-seg- 
mented,  triangalar  in  shape,  and  about  equal  in  length  to  the  first 
B^ment  of  the  exopodite.  The  left  foot,  in  length,  nearly  reaches 
the  end  of  the  first  s^ment  of  the  exopodite  of  the  right  foot.  The 
second  basal  segment  is  about  as  broad  as  long,  the  inner  margin 
being  somewhat  longer  than  the  outer.  The  lateral  hair  is  near  the 
distal  angle.  The  first  segment  of  the  exopodite  is  longer  than  wide, 
the  distal  end  being  about  half  as  wide  as  the  proximal.  The  second 
segment  of  the  exopodite  is  slender  and  bears  on  abou^  half  its  inner 
maigin  a  setose  pad.  It  is  terminated  by  a  digitiform  process,  on  the 
inner  margin  of  which  is  a  falciform,  clawlike  spine. 

Length  of  female  exclusive  of  fuix^al  setae,  1.366  mm. 

Length  of  male  exclusive  of  furcal  setae,  1.24  mm. 

This  species  was  found  in  material  collected  by  Mr.  H.  K.  Harring 
in  Black  Pond,  Virginia. 

It  seems  to  be  most  nearly  related  to  D.  hirgd. 

TypespedTnen.—Male  Cat.  No.  47892,  U.S.N.M. 

Paratypes,  one  female  Cat.  No.  47897,  U.S.N.M.,  and  one  sUde  males 
and  females,  9  specimens.    Cat.  No.  47893,  U.S.N .M. 

DIAPTOMUS  TTRSLU  Poppe. 

1B88.    Diaptomus  t^eUi  Pofpb,  p.  150. 

1889.    Diaptomus  tyrelli  De  Gubrne  and  Richard,  p.  39,  pi.  1,  figs.  17-18;  pi. 

4,  fig.  26. 
1895.    Diaptomua  tyrtUi  Hbrbiok  and  Turner,  p.  76,  pi.  10,  fig.  19. 
1897.    Diaptomus  tyrelli  Sohacht,  p.  176. 
1907.    Diaptomus  tyrdli  Marsh,  p.  441,  pi.  19,  figs.  2,  3,  and  8. 
1915.    Diaptomus  pribilofensiSy  Juday  and  Muttkowski,  p.  25,  fig.  2  a,  b,  and 

c;  fig.  3  a  and  &. 

Of  medium  size.  The  suture  of  the  first  cephalothoracic  segment  is 
rather  distinct.  The  first  segment  is  considerably  less  in  length  than 
the  three  following.  The  last  cephalothoracic  segment  is  expanded 
into  large  lateral  processes,  each  process  armed  with  two  spines. 

The  first  segment  of  the  female  abdomen  equals  in  length  the  rest  of 
the  abdomen.  It  is  broad,  dilated  in  front,  and  moderately  dilated 
laterally.  It  bears  prominent  lateral  processes  which  are  tipped  with 
acute  spines  directed  backward.  The  second  segment  is  shorter  than 
the  third,  and  the  two  together  are  somewhat  longer  than  the  furca. 
The  furcal  rami  are  stout  and  ciliate  on  both  the  inner  and  outer 
margins. 

The  antennae  are  2&-segmented  and  reach  to  the  furca  or  to  the 
end  of  the  furca.  The  antepenultimate  segment  of  the  right  antenna 
of  the  male  is  unarmed  or  has  a  small  hyaline  lamella,  whicBi  may  be 
just  visible  at  the  distal  end  of  the  segment  or  may  extend  over  the 
distal  third  of  the  segment. 

The  fifth  feet  of  the  female  are  slender.  The  spines  of  the  first 
basal  segments  are  small  and  acute.    The  lateral  hair  of  the  second 
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basal  segment  is  of  moderate  length.  The  first  segment  of  the 
exopodite  is  more  than  twice  as  long  as  wide.  The  hook  is  only 
slightly  curved  and  is  finely  denticulate  on  both  inner  and  outer 
margins.  It  is  armed  with  three  spines,  the  innermost  being  the 
longest.  The  inner  two  spines  represent  the  third  segment.  The 
endopodite  is  long  and  slender,  1-segmented,  and  exceeds  in  length 
the  first  segment  of  the  exopodite.  It  is  setose  at  tip,  and  armed  with 
two  long  terminal  spines  which  are  inserted  well  back  from  the  end  of 
the  endopodite.  In  the  male  fifth  feet  the  spines  of  the  first  basal 
segments  are  rather  prominent  and  acute.  The  second  basal  segment 
of  the  right  foot  is  twice  as  long  as  broad.  The  lateral  hair  is  situated 
about  at  the  beginning  of  the  distal  third.  The  first  segment  of  the 
exopodite  is  quadrate  and  bears  on  the  inner  distal  angle  a  hyaline 
process  which  varies  somewhat  in* size  and  form;  it  most  commonly 
has  a  rounded  extremity  but  may  be  nearly  triangular  in  form.  The 
second  segment  is  strongly  curved  and  equals  in  length  the  first  basal 
segment.  Th^  lateral  spine  is  straight  or  sUghtly  curved,  is  rather 
small,  and  is  situated  just  distad  of  the  middle.  The  terminal  hook 
is  slender,  slightly  curved,  and  equal  in  length  to  the  rest  of  the  foot 
with  the  exception  of  the  first  basal  segment.  It  is  denticulate  on 
the  inner  margin.  The  endopodite  is  small,  variable  in  length,  but 
not  as  long  as  the  first  segment  of  the  exopodite.  It  is  ordinarily 
pointed  at  the  distal  extremity,  but  in  some  individuals  it  is  roimded. 
The  left  foot  reaches  to  the  end  of  the  first  segment  of  the  right 
exopodite.  The  second  basal  segment  is  as  long  as  wide,  and  strongly 
convex  on  the  inner  margin.  The  lateral  hair  is  situated  near  the 
distal  end.  The  first  segment  of  the  exopodite  is  longer  than  wide. 
The  second  segment  is  about  one-half  the  length  of  the  first,  and  the 
inner  siu^ace  is  a  convex  setose  pad.  The  segment  is  terminated  with 
two  digitiform  processes,  of  which  the  outer  ia  the  longer.  The 
endopodite  is  long  and  slender,  reaching  to  the  middle  of  the  second 
segment  of  the  exopodite.  It  is  either  l-«egmented  or  indistinctly 
2-segmented.    The  tip  is  distinctly  setose. 

Length  according  to  Poppe:  Female,  1  mm.;  male,  1.5  nmi. 

Length  according  to  Lilljeborg:  Female,  1.9  mm.;  male,  1.8  nun. 

Specimens  from  Alturas  Lake  averaged:  Female,  1.258  mm. ;  male, 
1.15  mm. 

It  seems  probable  that  in  Poppe's  description  the  lengths  for  the 
female  and  male  were  transposed. 

The  original  description  by  Poppe  was  from  material  collected  at 
Summit  Lake  in  the  Canadian  Rockies,  at  a  heighth  of  5,300  feet, 
lilljeborg's  matmal  was  from  Centerville,  California.  It  has  also 
been  found  in  collections  made  by  the  United  States  Fish  Commission 
in  Alturas  Lake,  Idaho,  and  in  the  Pribiloff  Islands,  Alaska,  and  by 
the  author  in  Yellowstone  Park  and  in  Lake  Tahoe. 
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The  description  as  given  above  conforms  very  closely,  as  in  the 
diagnosis  given,  Marsh,  1907,  to  the  descriptions  given  by  Poppe  and 
by  Lilljeborg  in  Gueme  and  Richard  1889.  The  changes  are  in 
minor  additions,  which  are  made  ill  order  to  conform  to  the  more 
complete  knowledge  of  the  species  which  is  furnished  by  the  recent 
collections. 

In  most  particulars  the  species  seems  to  be  quite  constant  in  its 
structural  characters.  The  endopodite  of  the  right  fifth  foot  of  the 
male  varies  in  its  form  and  length,  but  not  within 
wide  limits.  The  endopodite  of  the  left  foot  is 
sometimes  l-segmented  and  sometimes  2-8eg- 
mented.  The  spines  of  the 
second  segment  of  the  exopo- 
dite  of  the  fifth  foot  of  the  f ^ 
male  are,  in  the  specunens  ex- 
amined by  the  author,  much 
more  prominent  than  figured 
by  De  Gueme  and  Richard; 
the  innermost  spine  is  particu- 
larly long.  The  variations  in 
the  armature  of  the  antepenul- 
timate segment  of  the  right 
antenna  of  the  male  are  par- 
ticularly interesting.  In  the 
original  description  by  Poppe 
this  segment  was  said  to  be 
In  the  diagnosis  of  De  Guerne  and  Richard  it  is 
said  that  it  is  '  'plane  dearmatus,  tantum  modo  modulo  minutissimo 
et  vix  visibili  praeditus."  In  the  specimens  from  the  Pribiloflf  Islands 
there  was  no  armature.  In  those  from  Yellowstone  Park,  as  shown 
in  figure  6,  there  was  a  small  hyaline  lamella  extending  back  fully 
one-third  the  length  of  the  segment,  and  projecting  appreciably  from 
the  distal  end.  In  the  specimens  from  Alturas  as  shown  in  figure  7 
there  is  a  very  minute  hyaline  lamella  at  the  distal  end  of  the  segment, 
while  in  the  Tahoe  material  the  armature  is  entirely  absent. 

It  appears  that  the  Alaskan  material  most  closely  resembles  the 
type  described  by  Poppe.  It  is  generally  considered  that  the  anten- 
nal  armature  is  not  subject  to  variation.  If  no  variability  is  con- 
sidered possible,  the  YeUowstone  Park  form  must  certainly  be  con- 
sidered a  separate  species,  and  possibly  the  Alturas  form  another. 
Ck)nsiderable  interest  attaches  to  just  what  Lilljeborg  had  for  the 
description  of  De  Gueme  and  Richard;  the  material  being  collected 
at  *'Centerville,  near  Fresno,  Cahfomia,"  and  it  is  to  be  hoped  that 
at  some  time  a  reexamination  may  be  made  of  material  collected  from 
that  locality. 

D.  cohradenaia  was  described  by  Marsh  in  1911  from  material  found 
in  the  Rocky  Mountains  in  Colorado;  it  has  since  been  found  in  the 
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Wahsatch  Mountains  in  Utah.  This  is  undoubtedly  very  dose  to 
tyreUi.  The  main  points  of  difference  as  stated  in  the  original  de- 
scriptiion  were  as  follows: 

1.  The  spines  of  the  first  basal  segments  of  the  female  fifth  foot  are 
lai^e  in  cohraiensia,  small  in  tyreUi. 

2.  The  endopodite  of  the  female  fifth  foot  is  shorter  than  the  first 
segment  of  the  exopodite  in  colarademsia,  but  longer  in  tyreUi, 

3.  In  the  male  fifth  foot  the  distal  margin  of  the  first  segment  of 
the  right  exopodite  has  two  hyaline  processes  in  cohrademis,  one  in 
tyreUi. 

4.  The  lateral  spine  of  the  second  segment  of  the  exopodite  of  the 
male  fifth  foot  is  strongly  curved  in  coloradensiSj  but  nearly  straight 
in  tyreUi. 

5.  The  second  segment  of  the  exopodite  of  the  male  fifth  foot  has 
a  blunt  spine  on  the  dorsal  surface  in  ooloradeinsis^  but  none  in  tyreUL 

6.  The  right  endopodite  of  the  male  fifth  foot  is  nearly  as  long  as 
the  first  segment  of  the  exopodite  in  cohradensia,  but  much  shorter 
in  tyreUi. 

7.  The  left  endopodite  of  the  male  fifth  foot  is  much  stouter  in 
cohradensia  than  in  tyreUi. 

A  careful  reexamination  of  the  available  material  shows  that  these 
points  hold  good  except  the  sixth  and  that  the  endopodite  of  the 
fifth  foot  in  the  female  in  some  specimens  equals  in  length  the  first 
segment  of  the  exopodite.  To  these  may  be  added  that  the  second 
segment  of  the  right  exopodite  of  the  fifth  foot  of  the  male  in  coloron 
densia  is  nearly  straight,  while  in  tyreUi  it  is  strongly  curved  and 
somewhat  shorter  and  stouter.  A  minor  point  may  also  be  men- 
tioned that  apparently  in  coloradenaia  the  lateral  spine  of  the  second 
segment  of  the  exopodite  of  the  right  fifth  foot  of  the  male  turns 
down — that  is,  toward  the  distal  end  of  the  segment — while  in  tyreUi 
it  turns  toward  the  proximal  end  of  the  segment. 

The  distinctness  of  coloradenaia  then  seems  assured,  and  further 
study  of  the  related  forms  may  make  it  best  to  separate  others  from 
tyreUi, 

D.  pribibfenaia  Juday  and  Muttkowski,  must,  without  doubt,  be 
considered  identical  with  D.  tyreUi. 
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NOTES  ON  ALLOPHANITE,  FUOHSITE,  AND  TRIPHYUTE. 


By  Eboas  T.  Wherey, 
AMtisUmt  Curator,  Diviaion  of  Mineralogy  and  Petrology,  United  Stale*  National  MtueimL 


OBSERVATIONS  ON  ALLOPHANITE. 

Ncmendatvre  of  the  Ttydrous  (Uurmnium  silicates. — ^There  are  among 
minerals  a  nmnber  of  groups  consisting  of  solid  solutions  of  two  or 
more  theoretical  end-compounds,  in  which,  for  convenience,  certain 
intermediate  members  are  assigned  names.  To  cite  one  of  these,  the 
intermediate  members  of  the  plagioclase  feldspar  group  are  called 
oligoclase,  andesine,  labradorite,  etc.,  although  it  would  be  equally 
possible  to  name  them  aU  by  the  proportions  of  the  end-compoimds, 
albite  and  anorthite,  they  contain. 

While  the  hydrous  aluminium  silicates  could  also  be  named 
according  to  the  proportions  of  the  end-members  present,  it  is  perhaps 
better  to  assign  names  to  the  more  important  intermediate  ones. 
Dana  selected  six  of  these:  (1)  halloysite,  (2)  cimoUte,  (3)  mont- 
morillonite,  (4)  allophane,  (6)  collyrite,  and  (6)  schrotterite,  as 
species,  but  of  these  2  and  3  differ  only  in  unessential  particulars, 
as  do  also  4,  5,  and  6,  so  only  three  are  recognized  here,  the  names 
assigned  being  those  which  have  priority: 

Cimolite  (Klaproth,  1795). — ^Mostly  soft,  earthy  days  with  the 
ratio  AI3O, : SiO, = from  1 : 7.5  to  1 : 2.5 ;  includes  anauxite,  conf olensite, 
delanovite,  erinite  (Thomson),  hunterite,  montmorillonite,  razum- 
oYskite,  some  smectite,  steargiUite,  stolpenite,  and  termierite. 

Halloysite  (Berthier,  1826). — Mostly  soft,  earthy  days  with  the 
ratio  Al^OscSiO^^from  1:2.5  to  1:1.5;  includes  ancudite,  some 
allophane,  bole,  catlinite,  dillnite,  galapectite,  glagerite,  glossecoUite, 
gummite  (Breithaupt),  indianaite,  some  kaolinite,  keffekiUte,  lenzi- 
nite,  Uthomarge,  meerschaluminite,  mUanite,  nerchihskite,  ochran, 
oropian,  pholerite,  pseudosteatite,  samoite,  severite,  smectite,  tera- 
toUte,  and  tuesite. 

Allophanite  (Stromeyer,  1816). — Harder,  more  vitreous  minerals, 
with  the  ratio  Al^OsiSiO^^from  1:1.5  to  1:0.25;  includes carolathite, 
collyrite,  and  schrdtterite.    Only  allophanite  will  be  discussed  here. 

Name, — ^The  name  "  allophan,"  from  two  Greek  words  meaning  "  to 
appear  different,"  was  given  by  Stromeyer  *  to  a  waxy,  amorphous 

1  Od.  Anz.  K5ng.  Oes.  Wte.,  Gfltdngea,  1810,  p.  1250. 
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mineral  oontaining  alumina,  silica,  and  water.  In  adapting  Grennan 
mineral  names  to  American  use  the  i^^oal  rrde  is  to  add  tto  to  the 
ending  jihan;  thus,  lenkophani  meliphan,  and  rhabdophan  become 
leukophanite,  meUphanite^  and  rhabdophanite;  only  e  is  added  in 
other  cases,  as  allophan,  glankophan,  and  nranophan,  which  are  ordi- 
narily wiitten  allophane,  ^ankophane,  and  nranophane.  For  the 
sake  of  xmif ormity,  however,  it  seems  best  to  have  all  mineral  names, 
except  those  which  have  come  down  to  ns  from  the  ancients,  end 
in  i^,  so  oZZop&am^  is  adopted  as  the  name  of  the  substance  nnder 
discussion. 

GomTposilion. — Considerable  disputation  has  been  indulged  in 
during  the  last  few  years,  chiefly  by  Oerman  mineralogists,  as  to 
whether  allophanite  and  other  similar  minerals  are  variable  mixtures 
or  definite  compounds.  Most  that  has  been  written  consists  of  mere 
quibbling  over  the  meaning  of  terms;  but  Stremme,^  after  summing 
up  the  arguments  on  both  sides,  has  shown  that  the  noncrystalline 
clay-minerals  are  best  interpreted  as  adsorption  compounds  of 
colloidal  alumina  and  silica  with  variable  amounts  of  water.  Hie 
observations  described  in  the  following  paragraph  confirm  the  cor- 
rectness of  this  view  as  far  as  one  sample  of  allophanite  is  concerned. 

A  new  occurrence  of  aMophanUe. — Material  sent  to  the  Museum  for 
identification  labeled  as  occurring  ''20  miles  from  Salt  Lake  Gty, 
Utah,''  proved  to  correspond  in  most  of  its  properties  with  allo- 
phanite.' But  its  refractive  index  did  not  agree  with  that  given  in 
the  books  for  this  mineral  (1.49),  and  as  the  exact  nature  of  the 
mineral  on  which  this  value  was  determined  is  not  recorded,  further 
study  of  the  matter  seemed  desirable. 

The  following  are  the  properties  of  the  sample  in  question: 

Color:  White  to  yellowish  white. 

Luster:  Vitreous  to  dull;  subtransparent. 

Hardness:  3.    Sp.  gr.:  1.88  to  1.90. 

Structure:  Granular. 

Fracture:  Subconchoidal. 

Optical  properties:  Isotropic  (amorphous,  colloidal)  in  large  part, 
also  showing  confusedly  anisotropic  (metacoUoidal)  patches. 

Lidex  of  refraction: 

Observed.  Ctfoalated. 

Saturated  with  H,0  (H3O  about  45  per  cent) 1.465  1.4(16 

Air-dried 40  per  cent 1.480  1.479 

Dried  at  120** 10  per  cent 1.565  L664 

Ignited Opercent- 1.595  1.592 

The  calculated  values  were  obtained  as  follows:  The  indices  of  the 
three  constituents  being  (amorphous  forms)  AI3O,  1.68,*  SiO,  1.46, 

1  Doelter'8  Handbuch  der  MIneralobemie,  vol.  3,  p(.  3, 1914,  p.  ao. 

aCftt.  No.87438,U.S.N.lC. 

*  An  approximate  determlnatioii  on  ignited  Al(OH)t. 
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and  H3O  1.31,  the  first  two  were  averaged  in  the  ratio  of  3:2,  giving 
1.592  as  the  index  of  anhydrous  allophanite,  and  this  was  then  aver- 
aged with  the  figure  for  H^O  in  the  several  proportions  listed.  The 
essential  agreement  between  the  observed  and  calculated  values  indi- 
cates clearly  the  additive  character  of  the  indices;  that  is,  the  index 
of  any  combination  is  the  average  of  the  indices  of  its  components. 

Qualitative  tests:  Decomposed  by  HCl,  yielding  granular  silica; 
gives  reactions  for  Al,  Ca,  and  traces  of  Mg  and  Fe.  Before  the 
blowpipe:  Gives  reactions  for  Al,  Si,  and  OH. 

Analysis,  made  on  microscopically  homogeneous,  amorphous 
material: 

Ratios. 

AljOa 33.78  0.331        1.0 

FeaOa 1.08  .007 

SiOa 21. 70  .360       1. 1 

CaO 2.04  .036 

MgO 0.46  .011 

HjO  below  100** 4.86  .270 

H,0  above  100*» 35.82  1.990       6.0 

Total 99.73 

The  tendency  of  the  colloidal  alumina  and  silica  to  unite  in  the 
definite  ratio  1:1  here  shown  is  a  good  example  of  Comu's  law  of 
homoisochemism,  but  the  additive  character  of  the  indices  of  refraction 
of  the  constituents  indicates  that  no  complete  chemical  combination 
has  occurred  between  them. 

TWO  NEW  OCCUBRENCES  OF  FUCH8ITE. 

The  name  fuchsite,  proposed  by  Schafh&utl  in  1842,  is  used  to  refer 
to  the  isomorphous  series  of  which  HjK  (AlSiOJg  and  H^K  (CrSiO^), 
are  the  end  members,  the  first  being  usually  present  in  excess  over  the 
second. 

Fuch-siie  from  Chester  County,  Pennsylvania. — On  Young's  farm,  2 
miles  west  of  Harmony  Hill,  on  the  north  side  of  the  road  to  Romans- 
ville.  West  Bradford  Township,  a  deposit  of  a  bright-green  mineral 
has  long  been  known  to  local  mineralogists,  and  specimens  from  it 
included  in  collections,  usually  under  the  name  epidote,  but  it  was 
identified  as  fuchsite  in  1907.^  The  rock  consists  of  a  fine-grained 
dolomite,  containing  considerable  granular  quartz,  and  in  certain 
zones  and  streaks  abundant  flakes  of  colorless  to  intense  green  mica.' 
Although  occurring  only  as  isolated  ledges  in  the  bank  of  a  brook,  sur- 
rounded by  soil  containing  fragments  of  mica  schist  and  gneiss,  and 
showing  no  determinable  relations  with  any  known  formation  of  the 
r^on,  it  is  probably  the  result  of  alteration  of  a  dike  of  some  basic 
igneous  rock,  such  as  chromite-bearing  serpentine.  A  somewhat 
similar  occurrence  has  been  described  in  Montgomery  Coimty,  Mary- 

1  HliMral  Collector,  toL  14, 1906,  p.  172.  <  Cat  No.  87610,  U.8.N JL 
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land/  and  on  excursion  A  5  of  the  XII  International  Greological  Con- 
gress in  Canada,  1913,  rocks  identical  in  every  respect  with  the  present 
material  were  observed  in  connection  witili  some  of  the  serpentine 
masses  in  the  asbestos  region  of  Quebec. 

The  nucaceous  constituent  of  the  rock  can  be  seen  under  the  hand 
lens  to  be  partly  colorless,  but  in  certain  zones  it  has  a  brilliant 
emerald-green  color.  In  thin  section  both  show  the  optical  properties 
of  muscovite,  but  the  green  material  has  in  addition  the  intense  pleo- 
chroism,  greenish  blue  to  emerald  green  to  pale  green,  characteristic 
of  fuchsite.  A  sample  of  the  rock  was  treated  with  hydrochloric  acid 
to  remove  dolomite  and  with  a  heavy  Uquid  (acetylene  tetrabromide, 
diluted  with  benzene)  to  remove  the  quartz.  The  mixture  of  micas, 
containing,  as  estimated  with  the  microscope,  about  10  per  cent  of  the 
green  variety,  was  fused  with  sodium  carbonate  and  the  chromium 
determined  colorimetricaJly,  the  result  being  0.33  per  cent  Cr^O,.  The 
green  mica  therefore  contains  approximately  3  per  cent  of  CtjO,,  or 
14.4  per  cent  H,K  (CrSiO,).. 

FucJisite  from  Marble,  Colorado. — ^A  specimen  of  a  bright-green 
micaceous  mineral  was  collected  by  Dr.  George  P.  Merrill  at  the  marble 
quarries  of  Colorado  in  1914  and  turned  over  to  the  writer  for  exami- 
tation.^    In  his  report  on  these  quarries  Doctor  Merrill  states: 

In  the  &ice  of  the  cliffs  between  quarries  Nos.  2  and  3  there  occurs  for  a  short  dis- 
tance a  bed  of  white  marble  traversed  by  green  veins.  This  is  a  purely  local  phe- 
nomenon due  to  the  presence  of  a  small  amount  of  chromiferous  mica  and  not  to 
copper  carbonate,  as  popularly  supposed. 

By  dissolving  out  the  inclosing  marble  with  very  dilute  hydro- 
chloric acid  an  intense  green  micaceous  powder  was  obtained,  which 
under  the  microscope  appeared  to  be  homogeneous  and  showed  a  most 
brilliant  pleochroism.  A  sample  was  tested  colorimetrically  for  chro- 
mium and  6.08  per  cent  Cr,Oj  obtained,  which  corresponds  to  29.2 
per  cent  of  H^K  (CrSiOJa- 

TBIPHYLITE  FROM  A  NEW  LOCALITY  NEAR  GRAFTON,  NEW 

HAMPSHIRE. 

The  material  described  in  this  note  was  sent  personally  to  Dr. 
George  P.  Merrill  by  Mr.  L.  Clough,  of  East  Concord,  New  Hampshire.' 
It  consists  of  a  dull  gray  massive  mineral  with  a  greasy  luster,  sliowing 
blue  films  on  joint  planes,  due  to  incipient  alteration,  and  is  penetrated 
by  narrow  veins  of  crystalline  red  garnet  and  black  biotite.  The 
locality  is  stated  to  be  a  mica  prospect  on  the  farm  of  N.  M.  Kilton, 
about  4  miles  from  Grafton  station,  several  miles  from  the  formerly 
famous  locality  of  triphylite,  graf tonite,  etc.  Several  himdred  pounck 
of  it  were  obtained. 

A  sample  was  submitted  by  Doctor  Merrill  to  J.  E.  Whitfield  for 
analysis  and  his  results  are  given  in  column  1  below.    For  comparison 

I  Williams  and  GiU,  Johns  Hopldiia  Univ.  Clrealar  No.  85, 1889. 
*  Cat.  Na  88332,  U.S.N.1L 
»  Cat.  Na  88368,  U.&N.1L 
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Penfield's  analyses  of  material  from  the  old  Grafton  locality  and  from 

Norwich,  Connecticut/  are  added,  in  columns  2  and  3,  respectively. 

The  indices  of  refraction,  determined  by  the  immersion  method, 

and  the  specific  gravity  are  also  compared  with  the  corresponding 

values  of  the  older  material. 

1.  2.  3. 

FeO 27.66  26.23         26.40 

MnO 16.63  18.21         17.84 

CaO trace  0.94  0.24 

MgO 2.30  0.69  0.47 

li^O 8.49  8.79  9.36 

NajO 0.35  0.12  0.36 

KjO 0.06 

P2O5 43.85 

SiOa 0.27 

H,0 0.41 

Total 100.02 

Sp.gr 3.631 

a 1.690 

fi 1.690 

7 1.695 

r-a 005 

Sign +  + 

In  SO  far  as  the  percentages  of  ferrous  and  manganous  oxides  are 
concerned,  the  present  mineral  is  closer  to  that  from  Norwich  (3) 
than  to  the  old  Grafton  occurrence  (2).  Since  the  specific  gravities 
in  this  group  vary  with  the  relative  amounts  of  these  oxides,  the 
former  yielding  the  higher  values,  the  gravity  of  1  might  be  expected 
to  exceed  that  of  3.  The  slightly  lower  figure  found  is  probably  to 
be  correlated  with  the  relatively  large  amount  of  magnesiimi  oxide 
present. 

The  group  to  which  the  mineral  here  described  belongs  comprises 
triphylite,  LiFeP04,  lithiophilite,  LdMnPO^,  natrophilite,  NaMnPO^, 
and  the  still  unnamed  members  LiMgP04,  NaFeP04,  NaMgPO^, 
KMnPO^,  BIFeP04,  etc.  In  accordance  with  the  writer's  plan  for 
simplifying  mineralogical  nomenclature  ^  it  is  recommended  not  only 
that  no  new  names  be  given  to  the  last  of  these,  but  also  that  lithi- 
ophilite and  natrophilite  be  dropped.'  Triphylite  then  becoc&es  the 
series  name,  and  chemical  prefixes  may  be  appUed  to  it  to  refer  to 
any  desired  end-member. 

The  mineral  from  the  new  Grafton  locality  may  be  described, 
accordmgly,  as  a  triphylite  containing  60  per  cent  Uthio-ferro- 
triphylite,  37  per  cent  lilliio-mangano-triphyUte,  and  small  amounts 
of  several  other  members  of  the  series. 

>  AmflT.  Joom.  Sd.,  ser.  3,  vol.  13, 1877,  p.  426;  vol.  17, 1879,  p.  226. 
«  Sdenoe,  new  ser.,  vol.  39, 1914,  p.  576;  Proe.  U.  S.  Nat.  Mus.,  vol.  47, 1914,  p.  604. 
•  This  disregaM  of  the  "role  of  priority '' is  believed  to  be  JnattfM  by  the  gai^ 
the  use  of  names  with  chemical  i^eflzes. 
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BRITISH  FOSSIL  INSECTS. 


By  T.  D.  A.  COOEBBELL, 
0/lhe  Univenity  of  Colorado,  Boulder. 


INTRODUCTION. 

The  Lacoe  collection  of  fossil  insects,  in  the  United  States  National 

Museum,  includes  a  considerable  series  of  English  specimens,  partly 

from  the  lias  and  partly  the  Oligocene  of  the  Isle  of  Wight,  all 

collected  many  years  ago  by  the  Rey.  Peter  Bellinger  Brodie.    A 

study  of  this  material  has  revealed  many  new  and  interesting  forms, 

which  are  described  herewith.    There  are  in  addition  many  others, 

Bome  too  imperfect  for  description;  others,  especially  Coleoptera  and 

minute  parasitic  Hymenoptera  from  the  Oligocene,  belonging  to 

groups  which  I  can  not  properly  describe  without  larger  collections  of 

recent  forms. 

SUMMARY  OF  OCCURRENCES. 

It  seems  useful  to  present  a  brief  summary  of  our  knowledge  of 
British  fossil  insects  up  to  the  date  of  writing.  In  this  I  have  in- 
cluded only  the  species  which  have  been  definitely  named  and 
described,  as  experience  shows  that  references  to  species  by  the 
generic  name  or  family  name  only,  which  are  scattered  through  the 
literature,  are  too  unreliable  to  be  used  as  evidence. 

CABBONiTBBons  (27  species). 

Pdlaeodidyoptera. — ^Thirteen  species.  The  family  called  Pteronidiae 
by  Bolton  should  be  written  Pteronidiidae.  Pteronidia  Bolton  1912 
is  antedated  by  Pteronidea  Rohwer  1911,  but  the  difference  of  a  letter 
should  save  it. 

BlaUoidea. — ^Thirteen  species,  seven  of  them  described  ia  recent 
years  by  Mr.  H.  Bolton. 

Protodonata. — Meganeura  radstockenais  Bolton,  1914,  from  the 
upper  coal  measures  at  Radstock,  Somerset. 

Lias  (82  species). 

Orthoptera. — ^Nineteen  species,  of  which  three  are  first  described 
below.    Six  are  Blattoids,  six  Mantoids,  and  seven  Locustoids. 

Coleoptera. — ^Thirty-three  species,  of  which  six  are  first  described 
below. 

Proceedinos  U.  S.  National  Museum,  Vol.  49— No.  21 1 9 
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Odonata. — Eight  species. 

Neuroptera. — Prohemerobiidae,  two  species.  Sialidae,  one  species, 
described  below. 

Panorpatae. — Four  species  of  OrihopTUehia. 

Trichoptera. — ^Two  species  of  Necrotavlius. 

Palaeohemiptera. — ^Two  species,  one  first  described  below. 

Homoptera, — Four  Fulgorid  species. 

Seven  other  species  of  insects  have  received  names,  but  are  too 
imperfect  to  place  definitely  in  the  system. 

OouTB  (209  species). 

Orihoptera. — Fifty-five  species,  of  which  43  are  Blattoids,  3  Hias- 
moids,  2  Grylloids,  and  7  Locustoids. 

Coleoptera. — ^Eighty-seven  species. 

Hymenoptera. — ^Two  species  of  Pseudosiricidae,  formerly  supposed, 
quite  erroneously,  to  be  ants, 

Odonata. — Eight  species. 

Neuroptera. — Four  species. 

Paruyrpatae. — ^Two  species. 

Trichoptera. — ^Three  species  of  Necrotauliidae. 

Lepidoptera. — ^Three  species. 

Diptera. — ^Eighteen  species,  including  forms  referred  to  Mye^ 
tophilidae,  Bibionidae,  Psychodidae,  and  Tipulidae. 

Eeteroptera. — Five  species. 

Homoptera. — ^Ten  species,  including  five  Fulgoridae,  and  a  single 
Aphid. 

Twelve  other  species  are  considered  by  Handlirsch  to  be  too  im- 
perfect to  be  accurately  classified. 

The  British  Mesozoic  insects,  especially  those  from  the  Lias,  are 
largely  known  from  A  History  of  the  Fossil  Insects  in  the  Secondary 
Rocks  of  England,  by  the  Rev.  P.  B.  Brodie,  published  in  1845. 
This  work  contained  a  general  account  of  the  subject,  with  a  number 
of  plates  drawn  by  Westwood,  who  added  some  critical  notes,  in 
which  he  included  the  new  generic  name  OrihopMefna.  There  were 
no  formal  descriptions  of  genera  or  species.  Brodie  himself  gave 
specific  names  to  32  of  the  insects  he  figured;  in  1856  Giebel  named 
67  others;  and  finally  Handlirsch,  in  his  great  work  on  fossil  insects, 
gave  specific  names  to  22  of  those  which  had  remained  nameless,  and 
proposed  a  large  nmnber  of  genera.  Five  of  the  species  figured  by 
Brodie  received  names  from  as  many  authors,  namdy,  Westwood, 
Hagen,  Strickland,  Buckland,  and  Buckman.  More  than  30  figures 
still  remain  without. names,  but  almost  without  exception  they  fdl 
to  show  characters  from  which  the  species  could  be  recognized. 

Thus,  of  the  291  British  Mesozoic  insects,  no  less  than  126  are  fig- 
ured in  Brodie's  work,  and  with  a  small  number  of  exceptions  are 
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not  otherwise  known.     Since  the  figures  are  small  and  not  very 

detailed,  and  the  specimens  themselves  were  never  very  critically 

studied,  it  is  dear  that  oiu*  knowledge  of  the  subject  is  much  less 

than  the  long  array  of  generic  and  specific  names  would  suggest.    Of 

the  49  Mesozoic  Blattoids,  27  were  described  and  named  by  Scudder 

in  1886. 

Tbrtiaby  (42  species). 

Coleoptera. — ^Two  from  Corfe  (?  Middle  Eocene),  named  by  Giebel 
in  1856;  one  from  Bovey  Tracey  (Upper  Eocene),  named  by  Heer  in 
1862;  one  from  Mundealey  (Upper  Pliocene),  named  by  Curtis  in 
1840. 

Isoptera. — ^Three  species  of  Mdstotermes  described  by  v.  Rosen,  two 
from  Gurnet  Bay  (Ohgocene),  and  one  from  Bournemouth  (Eocene). 

Lepidoptera. — Lithopsyche  antiqua  Butler,  from  Gurnet  Bay. 

Odonata. — One  from  Gurnet  Bay,  described  below. 

Diptera. — ^Nineteen  from  Gurnet  Bay,  described  below. 

HyrrvmopUra, — ^Ten  from  Gurnet  Bay,  described  below. 

Homoptera, — ^Four  from  Gurnet  Bay;  three  described  below,  and 
one  by  Woodward  in  1879. 

Post  Tebtiabt  (8  species). 

Eight  species  of  Coleoptera,  all  living  species,  have  been  recorded. 
The  total  number  of  British  fossil  insects  to  date  is  accordingly  368 
species,  of  which  44  are  first  described  in  this  paper.  Undoubtedly 
many  others  have  been  collected  and  await  description.  Brodie,  in 
Geological  Magazine,  December,  1893,  pages  538-540,  and  1894, 
pages  167-169,  refers  to  large  undescribed  collections  from  Gurnet 
Bay.  These  are  now  in  the  British  Museum,  and  I  hope  to  have  an 
opportunity  to  describe  them  during  the  coming  year. 

DESCRIPTIONS  OF  GENERA  AND  SPECIES. 

LIAS   INSECTS. 

The  insect-f aima  of  the  British  Lias  (lowest  division  of  the  Juras- 
sic), as  far  as  we  know  it,  consists  of  medium  sized  or  small  species, 
the  Coleoptera  and  Orthoptera  being  most  abundant.  Diptera, 
Lepidoptera,  and  Hymenoptera  were  apparently  absent.  The  Cole- 
optera have  the  most  modem  facies,  and  although  they  doubtless  all 
belong  to  extinct  genera,  several  of  the  modem  families  were  appar- 
ently already  in  existence.  Still  more  remarkable  is  the  appearance 
in  several  species  of  elytral  stripes,  representing  the  same  fundamental 
pattern  as  we  see  in  living  beetles.  The  Blattoid  forms,  which  are  so 
conspicuous  in  the  Paleozoic,  seem  to  be  relatively  scarce  and  insig- 
nificant in  the  Lias;  but  later,  in  the  Oolite,  they  abound.  The 
Odonata  are  well  established.    The  Lias  insects  come  from  several 
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different  localities,  so  their  peculiarities  are  not  likely  to  be  due  to 
any  particular  ecological  conditions.  It  is  probable  that  the  material 
collected  is  fairly  representative  of  the  f aima,  but  it  is  very  desirable 
to  obtain  a  larger  series  of  species.  Should  species  of  any  of  the  miss- 
ing orders  be  detected  in  new  coUections,  they  would  be  of  extreme 
interest  and  value. 

ORTHOPTERA. 

EOSPILOPTERONIDAE,  new  family. 

EOSPILOPTERON,  new  genus. 

Anterior  wing  broad;  costa  straight,  not  elevated;  apex  rounded 
and  obtuse;  subcosta  not  far  from  margin,  with  very  oblique  cross- 
veins  in  the  costal  cell;  radius  giving  off  the  sector  at  about  the  end 
of  the  basal  third  of  the  wing,  and  shortly  after  that  branched,  and 
the  lower  division  again  branched,  the  radius  thus  ending  as  three 
nearly  parallel  veins,  which  enter  the  margin  well  before  the  apex; 
radial  sector  emitting  five  very  obUque  simple  branches  below; 
media  forked  a  short  distance  before  the  level  of  the  origin  of  radial 
sector,  with  the  upper  division  again  forked  at  level  of  origin  of  sector 
or  slightly  beyond;  cubitus  apparently  simple;  anal  region  not 
clearly  made  out.  The  longitudinal  veins  are  everywhere  connected 
by  delicate  vertical  crossveins. 

There  is  a  general  resemblance  to  Zalmaniies,  ZaXmona,  and  Pseudo- 
hamhertieUaj  but  the  radius  is  quite  distinctive.  A  new  family  seems 
to  be  indicated. 

Oenotype. — EospUopteron  omatum,  new  species. 


BOSPILOPTERON  ORNATT7M,  n«w  i 
Plate  60,  fig.  2. 

Anterior  wing  about  35  mm.  long  and  9.5  broad;  upper  apical  field 
(in  region  of  radius  and  sector)  with  a  large  roimd  brown  spot,  about 
3.5  mm.  diameter;  apical  field  beyond,  above,  and  below  the  lai^ 
spot  with  scattered  small  spots,  forming  a  rather  obscure  mottling. 

Lias  (Brodie).  Lacoe  Coll.  3488.  The  precise  locality  is  unfor- 
tunately imknown. 

Hohtype.—Ceit.  No.  61388,  U.S.N.M. 

ELCANA  UASnVA  (Giebel). 
Plate  60,  fig.  1. 

English  Lias,  "Insect  Beds"  (Brodie).  Lacoe  CoD.  3490,  3491, 
3493,  3494,  3495,  the  last  also  marked  "Osbom's  Pit,  July,  1856."  I 
give  a  figure  of  part  of  the  wing  of  the  best  preserved  one  (3490), 
showing  several  details  not  before  made  known.  This  wing  is  about 
11.76  mm.  long;  3495  is  a  little  over  13  mm.    I  am  unable  to  recog- 
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nize  more  than  one  species,  and  this  is  doubtless  E.  liasinaf  although 
the  original  figure  published  by  Brodie  shows  the  wing  too  narrow 
apically,  and  omits  the  middle  branch  of  the  media.  The  radial 
sector  seems  to  have  six  branches,  as  in  Brodie's  figure,  but  close 
scrutiny  shows  a  seventh  branch  (with  branchlets)  near  the  apex  of 
the  wing,  as  Handlirsch  figures  for  E.  hritannica.  According  to  the 
figure  of  E.  hritannica,  that  also  lacks  the  middle  branch  of  the  media. 
E.  brodiei  Handlirsch  is  based  on  the  apical  half  of  a  wing,  and  is 
probably  identical  with  E.  lioMna.  It  seems  probable  that  the  three 
species  of  Elcana  named  from  the  English  lias  can  all  be  reduced  to 
one. 
Ple8iotype.—Ca,t.  No.  61389,  U.S.N.M. 

LOCXTSTOPSIS  LACOBI,  new  tpedee. 
Plate  60,  fig.  4. 

Anterior  wing  11. 25  nmi.  long,  not  quite  2  mm.  broad  in  middle,  but 
in  apical  region  about  2.25  mm.  broad;  obscurely  mottled;  costal 
nervure  reaching  margin  7  mm.  from  apex  of  wing,  and  emitting 
about  seven  obUque  branches  or  cross-nervures  above;  subcosta  with 
a  strong  oblique  branch  just  beyond  end  of  costal  nervure,  but  soon 
after  closely  approximated  to  costal  margin,  ending  about  2.75  mm. 
from  apex  of  wing;  radial  sector  Uttle  divergent  from  radius,  originat- 
ing near  middle  of  wing,  and  giving  off  three  obUque  branches;  media 
also  with  three  branches,  which  are  simple;  cubitus  forked,  but  not 
joining  media,  although  a  rather  prominent  crossvein  beyond  the  fork 
gives  an  illusory  appearance  of  this;  three  anals. 

Lias  at  Binton  (Brodie).  Lacoe  Coll.  3460.  This  is  smaller  than 
the  previously  described  species;  it  comes  close  to  i.  dobbertinensis 
Handhrsch,  from  Mecklenburg,  but  is  smaller  and  differs  in  the  details 
of  the  venation.  It  does  not  appear  altogether  impossible  that  it  is 
identical  with  dobbertinenais,  but  it  is  probably  distinct,  and  Hand- 
lirsch's  species  does  not  show  some  of  the  characteristic  parts  on 
which  precise  identification  must  depend.  Furthermore,  our  insect 
is  from  the  Lower  Lias,  the  German  one  from  the  Upper  Lias,  and  this 
alone  would  be  almost  conclusive  against  specific  identity. 

Holotype.— Cat.  No.  61390,  U.S.N.M. 

LOCUSTOPSIS  BUCSXANDI  (Bzodie). 

Lias  at  Binton  (Brodie).  Lacoe  Coll.  3461.  Wing  18  mm.  long, 
very  like  L.  lacoei,  but  very  much  larger.  The  radial  sector  and 
media  and  each  three-branched,  as  in  £.  lacoei.  The  character  of  the 
cubitus  can  not  be  made  out.  The  costa,  subcosta,  and  radius  are 
essentially  as  in  £.  lacoei.  The  insect  is  a  true  Locustopsis.  Hand- 
lirsch does  not  indicate  the  type  of  Locustopsis;  L.  eUgana  Handlirsch 
is  herewith  designated  as  such. 
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HAOLOP8IS  BRODIBI.  M 

Plate  60,  fig.  7. 

Anterior  wing  25  mm.  long,  lacking  a  very  little  of  the  ^djreme 
base;  width  in  middle  7.5  mm.;  apex  moderately  obtuse;  costa 
straight  (not  convex  as  in  Sialidao),  lower  margin  very  slightly  and 
evenly  convex;  longitudinal  veins  throughout  joined  by  delicate 
cross  nervures,  which  are  straight  or  slightly  curved,  vertical  or  more 
or  less  oblique.  Subcosta  very  delicate,  its  very  fine  terminal  branch 
ending  about  10  mm.  from  apex  of  wing,  where  it  is  closely  approxi- 
mated to  the  first  of  the  numerous  oblique  nervures  which  leave  the 
end  of  the  radius  to  join  the  costa;  radial  sector  arising  (leaving 
radius)  a  little  more  than  13.5  mm.  from  end  of  wing,  and  emitting 
four  branches  from  its  lower  side;  media  branching  about  19.5  rnm 
from  apex  of  wing,  the  upper  branch  simple,  the  lower  once  branched, 
the  fork  of  the  lower  branch  at  same  level  as  separation  of  radial 
sector;  between  the  media  and  the  lower  margin  are  four  simple 
longitudinal  veins,  without  any  closed  cell,  the  second  anal  curves 
upward  basally  (the  anal  angle  of  the  wing  being  rounded)  and  sends 
a  few  very  oblique  nervures  to  the  margin. 

Lias  at  Binton  (Brodie).    Lacoe  Coll.  3453. 

Distinguished  from  H.  paraUela  (Giebel)  by  the  smaller  size  and 
the  simple  upper  branch  of  media.  The  apex  is  also  more  pointed 
than  in  Brodie's  figure  of  H.  paraUela. 

Holotype.— Cat.  No.  61392,  U.S.N.M. 

HAOLOPSIS  PARALLBLA  (GietMl). 
Plate  60,  fig.  3. 

Lias  (Brodie);  Lacoe  Coll.  3489.  A  characteristic  specimen,  dif- 
fering from  the  original  figure  in  having  the  upper  branch  of  the  lower 
division  of  the  media  forked  near  the  end.  The  fork  of  the  upp^ 
division  of  the  media  is  slightly  over  7.5  mm.  basad  of  the  fork  of  the 
lower  division.  The  cubitus  is  simple,  and  there  are  three  simple 
anals.  The  radial  sector  shows  four  branches,  instead  of  five  as  in 
the  figure,  but  the  apex  of  the  wing  is  lost. 

No.  3430,  showing  only  the  upper  half  of  the  wing,  is  referred  to  the 
same  species.  In  it  the  fork  of  the  upper  division  of  the  media  is 
about  6.5  mm.  basad  of  the  origin  of  the  radial  sector,  and  the  third 
branch  of  the  radial  sector  is  less  than  half  as  far  from  the  second  as 
the  second  is  from  the  first.  In  3489  the  upper  division  of  the  media 
forks  nearly  8.5  mm.  basad  of  the  origin  of  the  radial  sector,  and  the 
third  branch  of  the  sector  is  fully  as  remote  from  the  second  as  the 
second  is  from  the  first.  However,  judging  by  analogy  with  living 
insects,  these  differences  may  well  be  due  to  individual  variation 
For  convenience  of  reference,  3489  may  be  known  as  variety  a  and 
3430  as  variety  6. 
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3431,  a  fragment  of  the  middle  of  a  wing,  is  also  referred  to  H. 
pamttda. 
PlesiiOypes.—CsLt.  No.  61393,  U.S.N^. 

CALOBLATTINA  UASCfA  (Olebel). 

Giebel's  species  was  evidently  based  on  the  same  figure^  as  Hand- 
lirsch's  AcHnohlattula  brodiei.  The  latter  consequently  falls  as  a 
synonym. 

PANORPATAE. 

ORTHOPHLEBIA  COMMUinS  WMtwood. 
Plate  60,  fig.  8. 

This,  the  type  of  the  genus,  is  represented  by  Nos.  3455,  3456, 
3457,  3458,  Lacoe  Collection,  from  the  Lias,  the  last  three  from 
Binton.  The  two  primary  branches  of  the  radial  sector  fork  at 
nearly  the  same  level,  but  the  upper  fork  is  a  little  more  basad,  varying 
to  considerably  more.  The  anal  field  was  not  very  clearly  figured  by 
Westwood,  so  I  give  a  new  figure  (from  No.  3458)  showing  the  details. 
There  is  a  rather  close  general  resemblance  to  Panorpa.  The  media 
gives  rise  to  four  branches,  of  which  the  first  is  again  branched; 
Panorpa  has  three  branches,  of  which  the  first  is  again  branched.  The 
radial  sector  always  has  four  branches  leaving  its  upper  division. 
In  two  species  which  Handlirsch  describes  from  Mecklenburg  there 
are  only  three  such  branches;  this  is  also  true  of  the  English  0. 
intermedia  and  0.  laiay  which  appear  to  be  identical.  0.  simUia  is 
doubtfully  separable  from  0.  communis.  It  is  not  impossible  that  all 
the  Lias  species  of  OrthopMetia  can  be  reduced  to  two,  0.  communis 
and  0.  iniermedia,  but  it  is  not  desirable  to  attempt  such  a  reduction 
in  the  present  state  of  our  knowledge. 

Plesiotype.—Ce^t.  No.  61394,  U.S.N.M. 

NEUROPTERA. 

NEMATOPHLEBIA,  new  genus  (Sialidae). 

Posterior  wing  (apparently)  long  and  narrow,  with  straight  costa 
and  rounded  apex;  both  specimens  before  me  are  longitudinally  folded 
in  the  middle,  and  doubtiess  folded  thus  in  life,  after  the  manner  of 
modem  Sialids.  Subcosta  running  parallel  with  and  close  to  costal 
margin,  with  which  it  is  connected  by  vertical  (not  or  Uttle  oblique) 
cross  nervures,  ending  a  considerable  distance  before  the  apex  of  the 
wing;  stigmatal  region  clouded,  as  in  Corydalis;  radius  straight, 
ending  above  wingtip,  quite  a  distance  from  the  apex,  emitting  the 
media  not  very  far  from  base,  and  at  a  very  acute  angle,  but  this  angle 
is  greater  than  that  made  by  the  radial  sector,  which  leaves  the 

1  Brodie,  Fossil  Insects,  pL  8,  fig.  12. 
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radius  well  before  the  middle  of  the  wing;  radial  sector  with  three 
long  simple  branches,  the  third  appearing  as  the  main  stem;  at  the 
end  the  sector  branches  again,  sending  a  branchlet  obliquely  down- 
ward toward  the  end  of  the  third  branch,  this  emitting  four  delicate 
V-like  pairs  of  nervures  to  the  margin;  media  straight,  probably 
branched  below,  but  this  can  not  be  clearly  made  out;  anal  region 
obscured,  owing  to  the  folding.  There  are  crossveins  at  intervals,  in 
^  the  manner  of  Corydalia. 

There  appears  to  be  a  certain  affinity  with  SolenoptHon,  from  the 
Lias  of  Mecklenburg,  but  no  very  close  resemblance.  I  naturally 
asked  myself  whether  the  specimens  coxild  represent  the  hind  wings 
of  OrthopJdebia.  They  are,  however,  evidently  not  Panorpoid  at  all, 
but  belong  to  the  Sialoids,  and  presumably  to  the  Siahdae.  The 
characteristic  features  are  the  folding  of  the  wing  and  the  unbranched 
first  branch  of  the  radial  sector.  The  narrow  costal  cell  as  well  as  the 
folding  appear  to  indicate  hind  wings.  It  seems  very  likely  that  the 
problematical  Or^^}'^^^^  loTigiadma  Giehel  helonga  to  NematopKldna. 

Oenoiype. — Nematophlebia  plicata,  new  species. 

lTBMATOPm.SBIA  PUCATA.  now  apaclet. 
Plate  60,  figs.  5-6. 

Wing  about  10  mm.  long;  stigmatal  region  clouded  and  apical 
field  suffusedly  dusky,  but  no  macxilation;  veins  fuscous,  delicate 
crossveins  pallid;  apical  part  of  radius  minutely  speckled. 

lias;  Gloucester^xire  or  Warwickshire  (Brodie).  Lacoe  Coll.  3478 
(=  type)  and  3479. 

Holotype.-OAt.  No.  61395,  U.S.N.M. 

PALAEOHEMIPTERA. 
MESHEMIPTERON,  new  genus. 

Anterior  wing  with  the  apical  field  apparently  more  or  less  mem- 
branaceous, with  deUcate  veins;  subcosta  separating  from  radius 
near  or  about  (probably  rather  before)  middle  of  wing,  forming  a 
long  triangular  cell  with  the  basal  angle  very  acute,  the  upper  apical 
acute,  and  the  lower  apical  obtuse;  media  branching  about  level  with 
middle  of  cell  in  radio-subcostal  fork,  its  upper  branch  widely  sepa- 
rated from  radius;  cubitus  simple  until  it  reaches  the  apical  field. 

Genotype. — Meshemiptenm  incerium,  new  species. 

MTCSHRMIPTKRON  INCBRTUM,  new  tpedafl. 
Plate  60,  fig.  9. 

Anterior  wing  as  preserved  6.5  mm.  long;  if  complete,  it  would  per- 
haps be  8.5;  no  markings  visible. 

The  specimen  is  unnumbered,  but  was  collected  by  Brodie  in  the 
Lower  lias,  and  comes  from  the  Lacoe  collection.    It  is  presiunably 
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related  to  Dyamorplioptila,  but  quite  distinct.  There  is  a  marked 
similarity  in  essential  structure  with  the  Permian  ProshoU.  Accord- 
ing to  Handlirsch,  the  subcosta  of  Proshole  is  fused  with  the  radius, 
and  a  sUght  elevation  running  close  to  the  upper  margin  is  not  a 
veiu.  In  Hm  insect  there  is  a  similar  slight  elevation  or  fold,  which 
is  very  probably  not  a  vein.  The  httle  cell  in  the  fork  of  the  subcosta 
and  radius  of  Prosbole  is  represented  by  a  large  elongate  cell  in  our 
insect.  Upon  comparison  with  the  modem  Heteroptera  similar 
homologies  can  be  made  out.  Thus  Alydus  conspersus  has  essentially 
the  same  type  of  venation,  but  the  cell  in  the  fork  of  the  radius  and 
subcosta  is  very  large,  and  coalesces  with  the  cell  in  the  fork  of  the 
media.  Hence,  our  insect  can  be  regarded  as  intermediate  in  vena- 
tion between  Alydus  and  Proshcle.  In  our  iasect,  as  in  the  Palaeo- 
hemiptera  and  Homoptera,  the  veins  are  continuous  from  the  basal 
to  the  apical  fields,  the  membrane  not  being  abruptly  differentiated; 
neverthdiess,  the  region  of  the  membrane  seems  to  have  been  modified, 
and  its  veins  are  more  delicate  than  those  on  the  middle  and  basal 
parts  of  the  wing. 

I  was  at  first  inclined  to  refer  Meshemipteron  ineertum  to  Hand- 
lirsch's  genus  HomopteriteSj  assuming  that  the  figure  of  that  insect 
was  partly  erroneous.  It  is  not  impossible  that  this  would  be  cor- 
rect, but  we  are  hardly  at  Uberty  to  make  such  an  assumption, 
especially  as  Handlirsch  definitely  places  Homopterites  in  the  Ful- 
goridae,  and  seems  quite  clear  about  its  characters. 

Holotype.—CBit.  No.  61396,  U.S.N.M. 

COLEOPTERA. 

PROTOCUNEUS,  new  genus.    (Rhynchophora?) 

Elytron  elongated,  narrow  at  base,  pointed  at  apex,  the  outer 
margin  presenting  an  obtuse  but  salient  angle  far  above  the  middle; 
texture  dense,  black  as  preserved,  with  very  numerous  large  punc- 
tures, which  are  arranged  in  regular  rows  on  the  inner  half  of  the 
elytron,  but  on  the  outer  half  are  irregular;  outer  margin  thickened. 

Oenoiype. — Protoowneus  punctatvs,  new  species. 

PROTOCUNBUS  PXTKCTATUS,  ntm  tpedafl. 
Plateei,  fig.  6. 

Elytron  nearly  4.5  rom.  long,  1  mm.  broad  at  the  broadest  point 
(levd  with  the  outer  angle) ;  outer  margin  from  angle  to  apex  about 
3.25  mm. 

Lias  at  Wilncote  (Brodie) ;  Lacoe  Coll.  3426.  This  is  marked  "  Ely- 
tron of  beetle,  Buprestidae  or  Elateridae;"  but  I  think  it  belongs 
rather  to  the  Rhynchophora,  as  indicated  by  the  large  punctures  and 
the  general  form.     Some  Curcuhonidse  (e.  g.,  species  of  AcdUes) 
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have  the  prominent  outer  angle  above  the  middle.     There  is  also  a 
shght  su^estion  of  certain  members  of  the  carious  Hawaiian  Pro- 
terhinidae;  particularly  Proterhinua  JcaoHae  Perkins. 
Hohtype.—CAt.  No.  61397,  U.S.N.M. 

ARHTDROPUILTTS  BRODISI  HtadUfMh. 

Idas  (Brodie).  Lacoe  Coll.  3499  (Cracombe,  Worcestershire),  3443, 
3444,  3445,  3446,  3470  (Wainlode  CM,  Gloucestershire).  Elyto 
about  4.75  mm.  long,  elongate-oval,  convex,  apex  rather  obtuse; 
sculpture  almost  Lacking,  but  there  were  apparently  very  faint 
widely  spaced  striae.  So  far  as  anything  shows,  the  insect  could  be 
dosely  alUed  to  Agabus. 

KLATBROPHAHBS  SOCIUS  (Olabol). 
Plate  61,  fig.  2. 

Lias  (Brodie).  Lacoe  Coll.  3441,  3434,  3439;  all  from  Wainlode 
CUff,  Lower  Lias.  Brodie  figured  a  specimen  showing  the  thorax; 
those  before  me  are  elytra.  They  agree  well  with  the  modem 
Elateridae,  e.  g.,  Monocrepidius.  There  are  eight  longitodinal 
striae.    The  length  of  an  elytron  is  6.2  mm. 

Westwood's  figure,  published  by  Brodie,  actually  shows  the  an- 
tennal  grooves  on  the  imder  side  of  the  thorax,  and  leaves  no  doubl 
that  the  Elateridae  were  fuUy  differentiated  as  early  as  the  Lias. 

Plesiotype.—CB.t.  No.  61400,  U.S.N.M. 

KLATBROPEUIlNBS  ACUTUS,  new  tpedafl. 
Plate  61,  fig.  1. 

Elytron  5  nun.  long,  about  1.5  broad  in  middle,  as  preserved  dark 
coffee  brown;  striae  as  in  i?.  8ociib8y  but  faint.  Compared  with  E. 
socius,  the  elytron  is  broader  in  proportion  to  its  length  and  the  apex 
is  more  acute.    The  specimen  shows  the  inner  surface. 

Wainlode  Cliff,  Gloucestershire,  Lower  Lias  (Bordie).  Lacoe  Coll. 
3438. 

Holotyp€.—Cs,t.  No.  61401,  U.S.N.M. 

PSBUDOTBLSPHORUS  HAUSRI  (Oiabel). 

Lias  (Brodie).  Lacoe  Coll.  3480.  From  the  Lower  Lias.  In  the 
list  accompanying  the  specimens  it  is  marked  "Telephoridae."  In 
addition  to  the  very  niunerous  fibae  punctures  (appearing  as  brown 
dots),  there  are  about  10  very  delicate  striae.  The  insect  is  evidently 
not  closely  related  to  Telephorus.     (Cat.  No.  61402,  U.S.N.M.) 

The  two  following  species,  also  marked  "Tdephoridae"  in  the  list, 
appear  to  belong  to  the  same  genus.  The  striae  are  delicate  and  not 
sharp,  and  the  minute  pimctiform  brown  markings  seem  to  be  the 
bases  of  hairs,  not  true  pimctures.  They  may  have  been  pigmented 
spots,  such  as  occiu:  in  the  Erotylidae. 
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PSBUDOTELBPHORU8  PUNCTULATI7S»  ne 
Plate  61,  fig.  4. 

Ldas  (Brodie).  Lacoe  Coll.  3496.  Preserved  portion  of  elytron 
7.5  mm.  long  (actual  length  probably  a  little  over  9  mm.);  width  in 
middle  3  mm.;  striae  delicate,  about  10;  apex  moderately  acute. 
Lajrger  and  broader  than  P.  Ita/ueri,  with  the  outer  margin  more 
convex. 

Holotype.—C&t  No.  61403,  U.S.N.M. 


PSSUDOTELEPHORUS  GRANDIS,  now  i 
Plate  61,  fig.  3. 

Lias  (Brodie).  Lacoe  Coll.  3497.  Visible  part  about  11  mm. 
long,  the  total  length  would  be  about  12;  striae  obscure.  A  narrow 
(width  in  middle  not  quite  4  mm.)  parallel-sided  elytron,  with  a 
shallow  STilcus  next  to  outer  mai^in.  The  base  is  distinctly  narrower 
than  the  middle. 

Holotype.—CAt.  No.  61404,  U.S.N.M. 

PHANEROGRAMMA,  new  genus  (Tenebrionidae?). 

Elytron  moderately  elongate,  convex,  ratjier  obscurely  rugose,  with 
five  raised  keeUike  Ihies;  the  first  straight  and  deUcate,  parallel  with 
and  close  to  the  sutural  margin;  the  second  deUcate  and  faint,  about 
equally  remote  from  the  first  and  the  third,  failing  below;  the  third 
and  fourth  beginning  very  close  together  near  the  hxmieral  angle, 
graduaUy  divei^ing,  curved,  bending  mesad;  the  fifth  faint  and 
incomplete. 

Oenotype. — Fhanerogramma  Tieeri,  new  species. 

PHANBROORAMMA  BSBRI  (Oiebel). 

Plate  60,  fig.  10. 

Ahicera  heeri  Giebbl,  Ins.  Vorw.,  1856,  p.  310. 
Ahicerafrauenfeldi  Giebbl,  Ins.  Vorw.,  1856,  p.  310. 

GiebeVs  names  were  based  on  Brodie's  figures.*  They  evidently 
refer  to  the  same  species,  and  Brodie's  figure  15,  on  the  same  plate, 
shows  the  elytra  in  place.  Giebel  thought  they  were  Orthoptera 
(genus  AJcicera  Serville),  and  Handlirsch  suggests  that  they  may  be 
femora  of  some  Locustoid.  Neither  of  these  authors  had  specimens, 
and  actual  examination  of  one  (Lias,  Binton,  collected  by  Brodie, 
Lacoe  Coll.  3452)  indicates  that  it  is  a  Coleopterous  elytron.  It  is 
about  5  mm.  long,  and  the  delicate  rugosity  is  most  pronounced  in  the 
middle  line  between  the  longitudinal  keels.  There  appears  to  be  no 
reason  why  the  genus  should  not  belong  to  the  Tenebrionidae. 
Pferio^pe.— Cat.  No.  61405,  U.S.N.M. 


^  Hist.  Fobs.  Ins.,  pi.  8»  figs.  17, 18. 
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HOU:OPTBRA  SCHLOTHBIMI  (Gtobel). 
Plateei,  fig.  7. 

Lias  (Brodie).  Lacoe  Coll.  3484.  A  characteristic  elytron,  about 
6  mm.  long,  differing  from  the  type  only  in  having  the  inner  discal 
stripe  reaching  the  base.  There  is  a  distinct  sutural  stripe.  Neither 
striae  nor  pimctures  can  be  seen. 

PUsiotype.— Cat.  No.  61406,  U.S.N.M. 

HOLCOPTSItA  OCBBEU  (Handllndi). 

Holcodytrum  giebdi  Handlirsch  certainly  does  not  require  a  separate 
generic  name.  It  is  very  close  to  H.  achloiheimi,  but  larger,  with  four 
longitudinal  color-bands  on  the  elytron  instead  of  three. 


HOLCOPTEEtA  CONVLUENS,  ni 
Plate  61,  fig.  8. 

Elytron  5  nun.  long  and  about  1.3  wide;  similar  to  H.  schloiheifni, 
but  smaller  and  more  slender,  with  the  two  principal  discal  bands 
confluent  except  at  base,  or  sometimes  slightly  separated  subapically. 
There  is  sometimes  a  faint  and  slender  fourth  band  next  to  the  outer 
mai^in. 

lias  (Brodie).  Lacoe  CoD.  3482  (  =  type),  3483,  3498.  Exact 
locahty  not  given,  but  the  first  two,  at  least,  are  from  the  Lower  Lias, 
as  is  fi.  scTihtJidmi  (3484).  Westwood  considered  Holcoptera  to  be 
probably  related  to  the  Carabidae,  remarking  that  he  knew  an  Lidian 
species  with  similar  markings.  One  is  also  reminded  of  certain  species 
of  Lebia,  as  L.  furcata.  The  pattern  is  also  suggestive  of  species  of 
Bideasvs, 

Holotype.—CsLt.  No.  61407,  U.S.N.M. 

OLAPHTROPTULA  ANOUCA,  new  tpedafl. 
Plate  61,  fig.  5. 

Length  4.5  mm.,  elytra  3.5;  width  of  elytron  in  middle  1  mm.  or  a 
very  Uttle  more;  outer  margin  of  elytra  obtusely  subangulate  (in 
C^rj^so&o^Am  fashion)  2  mm.  from  base;  no  sculpture  visible;  humeral 
angle  prominent,  extending  far  beyond  thorax. 

Lower  Lias,  Gloucestershire  or  Warwickshire  (Brodie) .  Lacoe  Coll. 
3475.  This  seems  to  be  clearly  a  small  Buprestid.  The  genus  was 
based  by  Handlirsch  on  a  similar  but  considerably  larger  species 
described  by  Heer  from  the  Lower  Lias  of  Switzerland. 

Hohtype.—Csit.  No.  61408,  U.S.N.M. 

OLAPHTROPTULA  UASUTA  (Oiebel). 

The  Ancyhcheira  lidsina  of  Giebel,  based  on  a  figure  (pi.  10,  fig.  1) 
in  Brodie's  work,  is  to  be  referred  to  the  same  genus.    It  is  consider- 
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ably  lai^er  than  0.  anglica,  and  has  the  angle  on  outer  margin  of 
elytra  nearer  the  apex. 

OLIQOCENE   INSECTS. 

All  the  Oligocene  material  before  me  comes  from  a  single  locality, 
Gmnet  Bay  in  the  Isle  of  Wight.  According  to  the  labels  on  the 
specimens,  this  locality  belongs  to  the  Bembridge  series,  but  J.  W. 
Taylor  *  refers  it  to  the  Osborne  series.  J.  Starkie  Gfurdner  *  spells 
the  name  Gumett  Bay,  but  on  page  36  of  the  same  work  he  writes 
Gurnet  Bay,  recording  Sequoia  covttsiae  Heer  from  the  locality. 
Handlirsch '  places  the  Gurnet  Bay  deposit  in  the  Lower  Oligocene^ 
along  with  that  of  Aix  in  Provence  and  the  Baltic  Amber.  I  have  not 
been  able  to  determine  any  species  as  identical  with  those  of  Aix  or 
Baltic  Amber.  Compared  with  the  amber  fauna,  that  of  Gurnet  Bay 
seems  more  decidedly  temperate,  with  less  suggestion  of  an  oriental 
or  Australian  f  acies.  There  is,  however,  the  genus  Mdstotermes,  now 
known  only  from  Australia.  Kurt  von  Rosen,*  when  recording  these 
termites,  speaks  of  the  Gurnet  Bay  limestone  as  Middle  Oligocene, 
having  apparently  received  this  information  from  the  British  Museum. 
It  is  necessary  to  learn  more  about  the  Gurnet  Bay  fauna  before 
expressing  any  positive  opinion,  but  it  seems  possible  that  it  is  later 
than  the  amber. 

The  preservation  of  the  specimens  is  most  remarkable,  as  Brodie 
long  ago  pointed  out.  There  was  absolutely  no  compression,  and 
when  the  rock  is  fractured  so  as  to  bisect  an  insect  longitudinally,  a 
cast  of  its  internal  organs  is  presented,  as  shown  in  plate  65,  fig.  7,  A. 
Many  minute  insects  were  preserved  without  losing  tieir  more  dehcate 
parts,  as  is  shown  by  a  mosquito  wing  still  carrying  the  scales.  The 
preservation  was  indeed  similar  to  that  of  the  amber  insects,  with  the 
important  practical  difference  that  the  medium  is  entirely  opaque. 
There  was  perhaps  a  mud  spring,  with  heated  waters,  into  which  the 
insects  fell,  possibly  overcome  by  gaseous  emanations.  The  waters 
were  not  tJiemselves  poisonous,  as  they  were  full  of  moUusks,  and 
many  of  the  insect-bearing  fragments  of  rock  carry  also  mxiltitudes  of 
a  species  of  Phyllopod  Orustacean,  which  is,  I  bdieve,  the  Branchio- 
podiies  described  by  Woodward."  It  would  be  difficult  to  exaggerate 
the  importance  of  this  extraordinary  deposit  for  an  understanding  of 
the  Oligocene  life  of  England,  and  it  is  very  much  to  be  hoped  that 
more  will  shortly  be  learned  about  it,  and  more  of  the  materials 
collected  will  be  described. 

I  Monograph  Land  and  Fnshwater  Mollosca  British  Islands,  pt.  7, 1900.  p.  4U. 

*  Monog.  British  Eocene  Flora,  voL  2,  pt.  1, 1883,  p.  4. 
>  Die  Fossilen  Insekten,  p.  677. 

*  Tions.  Second  Entomological  Congress,  p.  321. 

*  Qnart.  Joom.  Geol.  Boc.,  Lond.,  vol.  35, 1879,  p.  846. 

81022**— Proc.N.M.vol.40— 15 31 
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HYMENOPTERA. 

PHILOPONITES,  ne-w  genus  (Philanthidae), 

Allied  to  PhUoponus  Kohl,  but  diflfering  by  the  less  produced,  more 
broadly  truncate  marginal  cell,  the  second  submarginal  extremely 
broad  below,  the  first  recurrent  nervure  curved  and  bent  backward 
above,  and  the  oblique  transverso-median.  The  first  recurrent  nerv- 
ure reaches  the  second  submarginal  cell  before  the  end  of  the  first 
third;  the  second  reciurent  reaches  the  third  submarginal  no  great 
distance  before  the  middle.  The  second  submarginal  is  greatly  nar- 
rowed above,  and  the  third  transversocubital  has  a  double  curve. 
There  is  a  rather  close  resemblance  to  the  American  Miocene  genus 
ProphUanthiLS  Cockerell,  but  there  are  important  differences  in  detail, 
e.  g.,  in  ProphUanfhus  the  marginal  cell  is  nearly  as  in  PhiloponuSj 
and  the  third  submarginal  receives  the  seicond  recurrent  nervure  near 
the  base. 

OeTvoiype, — PJvUoponites  clarus,  new  species. 

PHILOPOinTES  CLARUS»  new  apedei. 
Plate  64,  fig.  2. 

Anterior  wing  about  6.3  mm.  long,  hyaline,  with  brown  nervures, 
and  large  dark  brown  stigma.  The  following  measurements  are  in  pn 
Breadth  (depth)  of  stigma,  about  240;  greatest  breadth  (depth)  of 
marginal  cell,  480;  marginal  on  second  submarginal,  320;  marginal 
on  tliird  submaiginal,  720;  lower  side  of  marginal  beyond  third  sub- 
marginal,  320;  second  submarginal  on  first  discoidal,  320;  second  sub- 
marginal  on  third  discoidal,  800;  third  submarginal  on  third  discoidal, 
448;  lower  side  of  third  submarginal  beyond  third  discoidal,  592; 
second  discoidal  cell  on  median,  80. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7620. 

The  names  PMoponus  and  Acolpus  applied  (Kohl,  1889;  Vachal, 
1893)  to  the  modem  genus  are  both  preoccupied  (PhUoponua  Thorell, 
1887;  Acolpus  Jayne,  1883).  Kohl  suggests  that  perhaps  the  name 
Pseudoscolia  Radoszkowski  may  be  available. 

Hohiype.—CdLt.  No.  61409,  U.S.N.M. 

ANEURHTNCmrS  CONSBRVATUS,  new  tpoctea  (Diapriklae). 

Plate  64,  fig.  1. 

Male, — ^Length  about  2.5  mm.;  anterior  wings  about  2.5  mm.  long, 
broad  and  ample,  with  the  stigma  about  equally  distant  from  base 
and  apex;  hind  wings  relatively  short,  narrow,  1120  n  long  and  about 
192  broad,  the  margin  ciliate;  antennae  long,  the  three  joints  which 
can  be  seen  (a  considerable  distance  from  base)  much  longer  than 
wide;  head  rather  small,  in  lateral  profiOie  very  broad  oval;  hind 
coxae  very.stout,  about  225  m  long  and  160  broad;  periole  of  abdo- 
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men  416  m  long,  slender;  second  dorsal  segment  672  ^  long;  portion 
of  abdomen  beyond  second  dorsal  432  /*  long.  There  is  no  basal  cell 
in  front  or  hind  wings,  the  basal  nervure  being  absent;  the  stigmatio 
vein  is  quite  long  (96  m),  with  a  distinct  knob;  the  very  faint  venation 
of  the  apical  half  of  the  wing  is  like  that  of  Oinetus,^  but  the  insect  is 
not  closely  allied  to  OinetuSj  being  certainly  a  Diapriid  of  the  sub- 
family Spilomicrinae.  The  reference  to  AneurhyncJius  is  necessarily 
more  or  less  provisional,  but  there  are  no  evident  grounds  for  proposing 
a  new  generio  name. 

Oligocene  at  Gurnet  Bay  (Brodie).  LacoeColl.  7642.  It  is  inter- 
esting to  find  such  a  minute  and  delicate  insect  well  preserved. 

Holotype.—Ca.t.  No.  61410,  U.S.N.M. 

The  following  eight  species  are  all  ants. 

PONBRA  HYPOLrrHA,  new  BpedM. 
Plate  64,  figs.  3-4. 

Represented  by  the  middle  of  the  wing,  showing  thick  dark  veins, 
the  venation  as  in  modem  Ponera.  The  following  measurements 
are  in  ^:  Length  of  first  submargined  cell,  1,600;  length  of  first 
section  of  marginal  nervure,  which  runs  vertically  down  from  middle 
of  stigma,  400;  length  of  upper  side  of  first  discoidal  cell,  800;  length 
of  second  submarginal  cell,  1,040;  median  cell  on  second  discoidal, 
640.    The  second  submarginal  ceU  comes  to  a  point  above. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7671  (type).  On 
same  piece  of  rock  as  NecropsyUa  anglicq.  In  Euponera  sucdnea  Mayr 
from.  Baltic  Amber  the  lower  basal  comer  of  the  first  discoidal  cell  is 
much  more  produced,  and  comes  much  nearer  to  the  base  of  the 
second  discoidal.  A  hind  wing  (7527),  5  mm.  long,  is  referred  to 
P.  hypolUha,  as  it  has  the  Ponera  venation,  and  the  appearance  of 
the  nervures  is  similar.  ^ 

Holoiype  and  paratype.—Cfui.  Nos.  61411,  61412,  U.S.N.M. 

DOUCHODERUS  BRITANmCUS,  new  8p«det. 

Plate  65,  figs.  6-7. 

Female. — ^Anterior  wing  about  6  mm.  long,  as  preserved  faintly 
reddish,  with  pale  ferruginous  venation,  except  the  subcosta,  which 
is  dark;  stigma  long  and  narrow;  base  of  marginal  cell  vertical,  and 
level  with  end  of  second  submarginal,  the  latter  narrowed  to  a  point 
basally,  where  it  meets  the  upper  apical  corner  of  first  discoidal;  first 
discoidal  quadrate,  longer  than  high,  not  narrowed  above,  not 
nearly  reaching  the  transverse  median.  The  following  measure- 
ments are  in  m  :  Transverse  median  nervou'e  to  basal  comer  of  first 
discoidal  cell,  448;  length  of  discoidal  ceU,  560;  length  of  second 
submarginal  ceU,  880;  length  of  marginal  cell,  1,760. 

1  Ashmead,  BuU.  45,  U.  8.  Nat.  Mus.,  pi.  14,  fig  6. 
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Venation  of  hind  wings  ordinary  for  the  group.  Epinotiun 
rounded;  petiole  formed  as  in  modem  DciichoderuSf  as  also  the 
gaster. 

Oligocene  at  Oumet  Bay  (Brodie).  Lacoe  ColL  7578,  and  its 
reverse  7641  (type).  I  also  refer  here  7584,  although  the  first  dis- 
Goidal  cell  is  longer.  This  specimen  is  preserved  as  a  lateral  aectioUi 
showing  the  body  cavities.  The  petiole,  here  seen  in  lateral  profile, 
agrees  with  Dolichoderus.  A  very  similar  species  is  Dclichoderus 
oUUeratua  (Hypodiriea  oUiterata  Scudder)  from  the  Tertiary  at 
Quesnel,  British  Columbia. 

Holotype  and  paratype.—Cs,t  Nos.  61413,  61414,  U.S.N.M. 


DOUCHODERUS  ANOUCUS,  ne 
Plate  65,  fig.  8. 

Femaleit). — ^Anterior  wing  5  mm.  long  to  base  of  stigma,  total 
length  probably  about  8  mm.;  venation  differing  from  that  of 
D.  britannicus  as  foUows:  Second  submarginal  cell  petiolate  above, 
not  reaching  marginal,  and  also  failing  to  reach  first  discoidaL  The 
following  measurements  are  in  fi:  Transversomedial  to  basal  comer 
of  first  discoidal  cell,  640;  length  of  first  discoidal,  1,120;  length  of 
second  submarginal,  1,440. 

Oligocene  at  Oumet  Bay  (Brodie).  Lacoe  Coll.  7610.  This  is 
considerably  larger  than  the  last  and  differs  in  the  venation,  so  it 
probably  represents  a  distinct  species. 

Holotype.—Ceii.  No.  61415,  U.S.N.M. 


DOUCHODERUS  OVIGBRUS,  ii«w  i 
Plate  65,  fig.  9. 

Female. — ^Length  about  6.75  mm.;  anterior  wing  about  5.25  mm., 
hyaline,  with  ferruginous  nervures.  Structure,  including  petiole, 
essentially  as  in  2>.  hritannicuSj  from  which  it  may  not  be  distinct, 
but  the  second  submarginal  ceU  goes  beyond  the  base  of  the  marginal, 
and  fails  to  reach  the  first  discoidal.  The  following  measurements 
are  in  yn  Transversomedial  to  basal  comer  of  first  discoidal  cell,  480; 
basal  nervure  on  first  discoidal,  464;  basal  nervure  on  first  submargi- 
nal, 208;  first  submarginal  on  first  discoidal,  640;  base  of  second 
submarginal  to  apical  comer  of  discoidal,  144;  length  of  second  sub- 
marginal,  928;  width  of  second  submarginal  at  apex,  320.  Anterior 
femur  about  1,200  m  long;  hind  femur  long  and  slender,  1,920  ii 
long  and  272  broad.  The  abdomen  contains  an  eggshell,  432  m  long, 
so  perfectly  preserved  that  I  wondered  whether  it  could  have  come 
from  some  modem  insect;  but  it  appears  to  be  part  of  the  fossil, 
along  with  numerous  indications  of  the  internal  tissues. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7630. 

Wheeler  records  nine  species  of  Dolichoderus  from  Baltic  Amber. 

Bolotype.—C2Li.  No.  61416,  U.S.N.M, 
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LBPTOTHORAX  OURin£TSR8IS»  ntw  tpedafl. 
Plate  65,  figs.  4-5. 

Anterior  wing  about  2.6  mm.  long;  venation  nearly  as  in  modem 
Leptothorax  canadensis^  but  transversomedial  nervure  much  more 
remote  from  lower  end  of  basal  nervure;  first  discoidal  cell  very  smalL 
meaaurements  in  /*:  Upper  end  of  transversomedial  to  lower  end  of 
basal  nervure,  400;  lower  side  of  first  discoidal,  about  145;  length  of 
submarginal  cell,  672. 

Variety  a:  First  discoidal  cell  larger,  its  lower  side  200  m.  Proba- 
bly an  individual  variation. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7546;  var.  a, 
7604  (Cat.  No.  61418,  U.S.?T.M.) .  This  seems  to  be  a  Leptothorax,  but 
I  have  only  the  wings  to  judge  from. 

Wheeler  records  five  species  of  Leptothorax  from  Baltic  Amber. 
The  variety  a,  with  larger  discoidal,  and  submai^inal  cell  nairowly 
truncate  at  end,  may  possibly  be  a  distinct  species. 

H6lotype.—C&t.  No.  61417,  U.S.N.M. 


OBCOPHTLLA  ATAVniA.  M 
Plate64,  fig.  7. 

Female. — ^Length  5.5  mm.;  the  long  petiole  and  short  broad 
abdomen  as  in  OecophyUa;  anterior  wing  slightly  over  7  torn,  long; 
stigma  long  and  slender,  mai^inal  cell  very  narrow;  submarginal 
cell,  which  is  1,890  /i  lonig,  narrowly  truncate  at  end;  greatest  depth 
of  submarginal  cell  800  m;  basal  nervure  considerably  longer  (450  /i) 
on  submai^inal  than  beyond,  its  lower  section  only  320  /i  (reversing 
the  condition  in  0.  perdita);  lower  end  of  basal  nervure  720  ^  from 
transvasomedial. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7560,  and  the 
reverse  7569. 

Holo1ype.—CB.t.  No.  61419,  U.S.N.M. 

OXCOPHTLLA  PERDITA,  now  apaclet. 
Plate  64,  figs.  &-6. 

Female. — Anterior  wing  12.75  mm.  long;  venation  essentially  as 
in  0.  atavina,  except  that  the  basal  nervure  has  its  lower  section 
longest  and  the  submai^inal  cell  is  pointed  at  tip.  The  following 
measurements  are  in  microns:  Upper  section  of  basal'nervure  (on 
the  submai^inal),  640;  lower  section  of  basal  nervure,  880;  lower 
end  of  basal  nervure  from  transversomedial,  1,760;  greatest  depth  of 
submarginal,  1,520. 

Female. — ^Variety  a  (probably  an  individual  variation).  Wing 
about  11  nmi.  long;  base  of  stigma  to  base  of  wing  nearly  7.5  nmi., 
submarginal  cell  narrowly  truncate  at  end.  (The  difference  in  the 
end  of  the  submarginal,  between  this  and  the  type,  is  not  likely  to 
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be  specific,  as  I  have  found  a  similar  difference,  though  less  marked, 
between  the  opposite  sides  of  an  example  of  Campanotus  novehoracengis 
Fitch.)  Measurements  in  microns:  Upper  section  of  basal  nervure, 
660;  lower  section  of  basal  nervure,  640;  lower  end  of  basal  nervure 
to  transversomedial,  about  1,600;  greatest  depth  of  submarginal, 
1,360;  terminal  truncation  of  submarginal  cell,  160;  depth  of  maiginid 
cell  just  above  end  of  submarginal,  512. 

McUe. — ^Anterior  wing  7  mm.  long;  venation  as  in  the  female, 
submarginal  cell  pointed  at  end.  The  small  head  with  very  lai^ 
eyes  indicates  OecophyUa  and  not  Campanotus,  The  male  is  referred 
to  this  species  because  it  is  of  the  size  to  be  expected,  and  agrees  in 
the  wing-structure. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7626  (type); 
var.  a  7550  (on  same  piece  of  rock  as  the  type  of  Protoberis);  male, 
7529. 

Holotype  and  paratypes.— Chi.  Nos.  61420-61422,  U.S.N  Jl. 

OBCOPHTLLA  BCBOARCHB,  new  tpMiw. 
Plate  65,  figs.  1-3. 

FemdU. — ^Anterior  wing  20.5  mm.  long;  venation  as  in  the  other 
species;  upper  section  of  basal  nervure  longest  (upper  about  1,360  fi^ 
lower  about  910);  submarginal  cell  6.4  nmi.  long,  pointed  at  end; 
marginal  cell  6.1  mm.  long,  and  670  /i  deep  at  level  of  end  of  submargi- 
nal; lower  end  of  basal  nervure  2.5  mm.  from  transversomediaL 
The  two  sections  of  the  basal  nervure  being  essentially  in  a  straight 
line  in  this  and  the  other  species,  these  can  be  readily  distinguished 
from  Dryomyrmex;  the  direction  of  the  transversomedial  distinguishes 
them  from  Mycetosoritis,  etc. 

Lower  wing  (on  another  piece  of  rock)  slightly  over  16  mm.  long; 
the  venation  is  shown  in  the  figure.  Another  specimen  shows  the 
head  and  anterior  part  of  body;  the  mandibles  are  long  and  massive, 
only  feebly  denticulate.    The  head  is  about  3  mm.  wide. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7525  (type), 
7568,  and  7623.  At  first  sight  this  seems  to  be  a  Camponotus,  but 
the  venation  of  the  hind  wing  is  different,  and  everything  appears 
to  indicate  that  megarche,  perdita,  and  atavina  all  belong  to  Oeco- 
pTiyUa,  which  has  two  species  in  Baltic  Amber. 

Holotype  and  paratype.—Ctii.  Nos.  61423-61425,  U,S.N.M. 

Heer  in  1850  described  a  Formica  ohesa,  which  consisted  of  two 
types,  F.  ohesa  radohojana  from  Radoboj  and  F.  obesa  oeningensis 
from  Oeningen.  The  Radoboj  insect  was  shown  by  Mayr  in  1867 
to  belong  to  OecopTiylla  and  is  to  be  known  as  OecophyUa  obesa.  The 
Oeningen  ant,  of  which  three  examples  from  the  University  of 
Zurich  (Heer's  collection)  are  before  me,  is  evidently  not  an  Oeco^ 
pTiyUa,  but  from  the  general  build  and  appearance  should  be  called 
Camponotus  oeningensis.  It  has  priority  of  place  over  C.  heradeus 
(Heer),  which  is  possibly  its  male. 
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HOMOPTERA. 

NBCROPSYLLA  ANOUCA,  new  ipedM  (PiyUidae). 
Plate  63,  fig.  5. 

Lower  half  of  wing  (all  that  is  visible)  hyaline,  with  the  media, 
cubitus,  and  wing-margin  very  dark  brown;  anal  nervure  evanescent, 
not  colored.  Cell  in  fork  of  media  448  m  long  on  upper  side,  stem 
of  media  from  separation  of  cubitus  to  fork  560;  cubitus  from  sepa- 
ration of  media  to  fork  240  m,  length  of  cell  in  fork  of  cubitus  560  fi. 
What  can  be  seen  of  the  venation  exactly  agrees  with  the  American 
Miocene  genus  NecropsyUa  Scudder;  it  is  also  similar  to  the  living 
genus  Pauroccphala  Crawford. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7671. 

Holotypc—Csit.  No.  61426,  U.S.N.M. 

PSYLLA  (MU.  UL)  EXHUMATA,  new  species  (PsyUidse). 
Plate  63,  fig.  6. 

Female. — ^Anterior  wings  about  1.5  mm.  long;  broad  and  obtuse, 
dark  brown;  Rs  turned  upward  at  end;  upper  branch  of  media 
nearly  in  a  straight  line  with  stem;  cell  in  forks  of  media  320  m  long 
on  upper  side;  cell  in  forks  of  cubitus  elongated,  about  528  /i  long, 
the  lower  branch  vertical;  stem  of  cubitus  (from  media  to  fork)  208  pt; 
a  vertical  line  through  middle  of  wing  at  about  level  of  middle  of  cell 
in  forks  of  cubitus  measures  176  m  from  cubiti^  to  media,  128  from 
media  to  radial  sector,  160  from  radial  sector  to  costal  margin. 
Caudal  segment  of  abdomen  greatly  elongated,  528  /i  long,  and  50 
wide  near  apex. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7619.  The 
caudal  end  is  like  that  of  the  Kving  PsyUa  floccosa  Patch.  The  cell 
in  the  forks  of  cubitus  is  like  that  of  species  of  ApTialaraj  and  the  dark 
wings  ako  indicate  that  the  species  is  not  a  PsyUa  in  the  restricted 
sense.  What  can  be  seen  of  the  structure  of  the  head,  with  convex 
front  and  large  prominent  eyes,  accords  well  with  ApJuilara,  though 
not  with  all  species  of  that  genus.  On  the  whole,  a  definite  reference 
to  a  restricted  modem  genus  seems  imwarranted,  although  there  is 
nothing  tangible  on  which  to  establish  a  new  generic  name. 

The  Psyllidae  of  the  Florissant  Miocene  (three  genera  and  four 
species)  have  all  had  to  be  referred  to  apparently  extinct  genera. 

nolotype.—Ca,t.  No.  61427,  U.S.N.M. 

SCHIZONEURITES,  new  genus  (Aphldldae). 

A  minute  form  related  to  Schizoneura  or  Eriosoma;  beak  very  short, 
four-jointed;  media  leaving  radius  at  a  point  very  remote  from 
cubitus  (I  follow  A.  C.  Baker's  nomenclature  of  the  venation),  its 
stem  very  strong  and  distinct,  the  upper  branch  strongly  divergent 
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from  the  stem,  which  is  in  a  straight  line  with  the  lower  branch; 
upper  branch  of  media  simple;  cell  between  media  and  cubitus 
strongly  contracted  apically  (toward  wing  margin);  anal  present; 
costal  cell  large.  The  apical  part  of  the  wing  is  obliterated  in  the 
type.  Among  Scudder's  Florissant  genera  this  falls  closest  to  ScMao- 
neuroides,  but  is  easily  distinguished  by  the  great  distances  between 
the  bases  of  media  and  cubitus. 

Genotype. — Schizoneurites  hrevirostris,  new  species. 

SCHIZOmcuKlTBS  BRSVQtOSTRIS,  new  tpecitt. 
Plate  63,  fig.  7. 

Length  about  1.2  mm.,  anterior  wing  about  1.4  mm.;  beak  stout 
200  fi  long,  the  comparatively  slender  terminal  joint  53  /i  long;  wings 
dear,  with  dark  veins;  distance  from  base  of  cubitus  to  base  (origin 
from  radius)  of  media  about  384  fi;  origin  of  media  to  ori^n  of  radial 
sector  about  160  m;  origin  of  media  to  fork  112  jbu 

OHgocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7542. 

Holotype.—Cfit.  No.  61428,  U.S.N.M. 

DIPTERA. 

CULBZ  PROTOLBPIS,  new  vpedei  (CoUddM). 
Plate  62,  fig.  1. 

Represented  by  the  apical  half  of  a  wing,  with  portions  of  the 
abdomen  and  the  thorax.  The  specimen  is  remarkable  in  that  it 
preserves  the  linear  wing-scales,  which  appear  light  ferruginous  and 
exactly  hke  those  of  modem  Culex.  The  venation,  made  out  from 
the  rows  of  scales,  is  as  in  modem  species.  The  fork  of  the  second 
vein  (base  of  second  marginal  cell)  is  672  /i  from  apex  of  wing  and 
480  /A  from  base  of  submarginal  cell,  at  which  point  the  second  v^ 
is  distinctly  bent.  The  width  of  the  wing  at  level  of  base  of  sub- 
mai^inal  cell  is  about  830  fi.  The  species  is  readily  known  from  0. 
fetrifacteUua  by  its  larger  size. 

OHgocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7551.  It  thus 
appears  that  in  the  structure  of  the  wings,  at  least,  Culex  was  fully 
developed  as  far  back  as  the  Lower  Oligocene,  and  has  not  progressed 
since  that  time.  Another  specimen,  representing  a  larger  species,  is 
placed  on  record  because  it  shows  the  proboscis,  antennae,  etc., 
although  the  wings  are  not  preserved. 

Eolotype.— Cat.  No.  61429,  U.S.N.M. 


CULBZ  PROTORUIMUS,  M 

Plate  62,  fig.  2. 

Male. — Shows  the  thorax,  head,  and  abdomen  in  lateral  view;  the 
end  of  the  abdomen  and  most  of  the  head  destroyed.  Parts  of  the 
plumose  antennae  show  that  these  organs  were  fully  developed  in  the 
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males,  as  they  are  to-day.  The  thorax  is  fully  2  mm.  long  (that  of  (7. 
protdlepis  is  scarcely  1.40  mm.  long).  The  proboscis,  formed  as  in 
the  modem  species,  is  about  1,920  m  l^Dig;  the  dorsal  aspect  of  the 
thorax  before  the  scutellum  (i.  e.,  the  prescutimi  and  scutum)  is 
1,470  fi  long;  the  very  prominent  scutellum  is  400  /*  high.  The 
depth  of  the  abdomen  is  720  M;  and  the  first  two  long  segments  are 
each  about  960  ii  long. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.,  no  number. 

Hohtype.—CeLt.  No.  61430,  U.S.N.M. 

Another  Ovlex  from  Gurnet  Bay  (No.  7649)  shows  a  wing  about  4 
mm.  long,  with  reddish  scales  on  the  costa  as  in  (7.  protolepiSj  but  the 
rest  of  the  wing  denuded.  The  venation  is  obscure,  but  the  margmal 
cell  is  at  least  640  m  long,  probably  more,  and  the  base  of  the  sub- 
mai^inal  cell  seems  to  be  about  640  fi  basad  of  base  of  marginal.  It 
may  be  a  distinct  species,  but  it  is  probably  O.  protoUpis.  It  appears 
to  be  too  small  for  C.  protorhinus.  The  width  of  the  wing  about 
middle  is  880  /*  (Cat.  No.  61431,  U.S.N.M.). 


CULEZ  PBTRIFACTELLUS,  iM 

Plate  61,  fig.  12. 

Wing  as  preserved  about  2.5  mm.  long,  but  the  base  is  lacking; 
when  complete  it  would  probably  be  2.8  mm.  The  venation  is  not 
very  clear,  but  enough  can  be  seen  to  place  the  insect  in  CkUex  (s. 
latiss.),  where  it  is  remarkable  for  the  narrow  wings  and  very  small 
size.  The  following  measurements  are  in  fi:  Width  (depth)  of  wing, 
640;  base  of  fourth  posterior  cell  basad  of  level  of  second  marginal, 
1,120;  length  of  second  marginal,  560;  length  of  fourth  posterior  to 
end  of  upper  side,  1,010;  to  end  of  lower  side,  640.  The  only  striking 
feature  discernible  in  the  venation  is  the  great  distance  between  the 
bases  of  the  second  marginal  and  fourth  posterior  cells,  a  distance 
greater  than  the  width  of  the  wings;  a  condition  Uke  that  found  in 
A7y>p7iele8  puncHpennis. 

OHgocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7620.  On  a  small 
piece  of  rock,  about  44  nmi.  long,  with  PhUoponites,  etc. 

Holotype.—Ceit.  No.  61432,  U.S.NJkI. 

PALTOSTOMOPSIS,  ne-w  genus  (Blepharoceridae). 

Small  flies  with  venation  resembling  in  general  that  of  PaUostoma, 
but  differing  as  follows:  Basal  cell  not  visible  in  the  specimen,  which 
shows  the  wing  to  a  short  distance  beyond  the  base,  it  must  there- 
fore be  reduced  in  the  manner  of  Hammatorhina;  cubitus  single,  and 
no  anal  vein.  The  costa  is  neither  thickened  nor  bristly;  the  lower 
ma^in  has  fine  equal  bristles  with  black  bases;  in  BibiocepJuila 
grandis  I  find  exactly  the  same  bristles  with  black  bases,  except  that 
they  are  much  closer  together  and  unequal  in  size.    I  can  detect 
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what  seem  to  be  indications  of  the   characteristic  Blepharocerid 
folds,  but  it  is  not  certain  that  these  are  genuine. 
Oenotype. — PaUostomopsia  dUatas,  new  species. 

PALTOSTOMOPSIS  dUATUS,  new  tpMiw. 
Flate62,  fig.  4. 

Wing  as  seen  (without  extreme  apex  and  base)  4  nun.  long,  if  com- 
plete it  would  be  about  5  mm.;  hyaline,  with  brown  veins.  Rs 
slightly,  but  not  much,  bent  where  it  gives  oflf  the  upper  branch,  the 
latter  straight,  not  so  long  as  lower  branch;  if  upper  branch  of  Rs 
were  produced  downward  to  the  lower  margm  of  wing  it  would  meet 
the  end  of  the  media;  distance  between  end  of  media  and  end  of 
cubitus  1,520  m;  Qi^d  of  cubitus  to  the  rounded  anal  angle  of  wing 
1,840  M. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7522.  A  portion 
of  the  abdomen  can  be  seen  and  appears  normal  for  the  family. 

In  spite  of  its  antiquity  this  is  a  highly  specialized  genus. 

Hohtype.— Chi.  No.  61433,  U.S.N.M. 

MTCBTOPmLA  VBCTBNSIS,  new  ^edet  (MyoetotflinidAe). 

Wing  3  mm.  long;  veins  all  dark  brown,  very  distinct;  a  brown 
shading  along  the  veins,  and  apex  of  costal  cell  and  region  of  radius 
infuscated,  but  no  definite  large  dark  spots.  No  subcostal  nervure 
visible,  merely  a  slight  brown  shade  at  base  of  costal  cell,  the  condi- 
tion essentially  as  in  the  Uving  Jif .  anamala  Johannsen,  which  the  fossil 
also  resembles  in  the  spotless  wings,  and  the  cubital  fork  being  far 
proximad  of  the  fork  of  the  media  and  also  proximad  of  the  base  of 
the  R-m  crossvein.  Costal  cell  very  narrow,  its  width  about  level 
with  the  cubital  fork  being  80  /i;  Rs  curved  downward  apically.  The 
following  measurements  are  in  /i:  Level  of  fork  of  media,  which  is 
same  level  as  origin  of  Rs  from  R  (apparent  crossvein),  to  end  of  JR, 
about  1,280;  media  from  crossvein  to  fork,  176;  level  of  fork  of 
cubitus  basad  of  level  of  fork  of  media,  252.  Two  delicate  anal  veins 
visible. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  ColL  7620.  On  small 
piece  of  rock  with  PhiioponiteSf  etc.  Certainly  close  to  the  Iving 
M.  anomdla. 

Holotype.—Csit.  No.  61434,  U.S.N.M. 

SCIARA  GUKAJSTBNSIS,  new  vpedei  (MfcetophiUdBe). 

Wing  about  3.4  mm.;  characters  perfectly  normal  for  the  genus. 
Cell  in  fork  of  media  formed  about  as  in  the  living  S,  neglecta  Johann- 
sen,  its  length  (to  the  upper  apioal  comer)  somewhat  greater  than  the 
stem  of  the  media.  The  following  measurements  are  in  p:  Length 
of  apparent  crossvein  (considered  to  be  base  of  Rs)  from  R  to  Rs,  50; 
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distance  from  apparent  crossvein  to  end  of  R,  1,150;  distance  from 
apparent  crossvein  to  base  of  wing,  about  1,280;  distance  (vertical) 
between  upper  side  of  cell  in  fork  of  media  and  Rs,  304;  stem  of  media 
before  fork,  about  1,440;  fork  of  media  to  end  of  J/j+j,  1,600;  fork 
of  media  to  end  of  Jf,,  1,090;  wing  margin  between  ends  of  Ou^  and 
Ou^,  720. 

Oligocene  at  Gurnet  Bay  (Brodie).  Laooe  Coll.  7,620.  On  small 
piece  of  rock  with  PhUoponiies,  etc.  This  may  possibly  be  identical 
"mth  one  of  the  species  described  by  Meunier  from  amber;  but,  if  so, 
this  can  not  be  demonstrated.  The  amber  species  are  separated 
mainly  on  antennal  characters.  In  S.  gumetenais  the  radius  ends 
distad  (though  not  much)  of  the  fork  of  the  media,  throwing  the 
species  in  the  group  of  S.  splendida,  errans,  and  viUosa.  The  wings 
of  these  three  species  have  not  been  precisely  described. 
.    fio2a^i>6.— Cat.  No.  61435,  U.S.N.M. 


SdAItA  LACOBI.  IM 
Plate  62,  fig.  6. 

Eyes  large  and  prominent,  about  96  m  across,  the  diameter  of  face 
between  the  eyes  about  80  m;  wings  ample,  about  1.6  mm.  (more 
precisely,  1,600  m)  long  and  640 /*  wide  (deep),  pale  reddish,  with  the 
veins  very  pale  yellowish;  fork  of  media  invisible,  only  the  ends 
of  the  branches  seen,  the  whole  vein  being  extremely  faint,  as 
in  various  living  species;  radius  (first  vein)  and  Cu^  ending  at  same 
vertical  level,  halfway  between  base  and  apex  of  wing;  Rs  ending 
160  M  from  level  of  apex  of  wing,  its  course,  as  also  the  rather  long 
and  narrow  anal  field,  as  in  the  living  S.  prolifica  Felt;  apparent 
crossvein  between  R  and  Rs  (really  base  of  Rs)  480  fi  from  base  of 
wing  and  320  from  end  of  R. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7651.  Easily 
known  from  S.  gumetensis  by  the  much  smaller  size.  7583  (Gurnet 
Bay)  is  another  example  of  8.  lacoei. 

Hohtype.—CAt.  No.  61436;  U.S.N.M. 


SCIARA  PROTOBBIUDIS,  tut 

Plate  62,  fig.  7. 

Length  about  2.2  mm.;  wings  2  nun.  long,  faintly  dusky;  venation 
normal  for  the  genus,  except  that  the  cell  in  the  forks  of  the  media 
is  greatly  contracted  apically  (a  tendency  to  be  contracted  may  be 
seen  in  certain  living  species,  as  8.  impatiens  Johannsen);  stem  of 
media  before  fork  obsolete,  or  so  faint  that  it  can  not  be  detected  in 
the  fossil;  apparent  basal  continuation  of  radial  sector  perfectly 
straight.  The  following  measurements  are  in  fi:  Base  of  wing  to 
end  of  Rf  1,200;  apparent  crossvein  (base  of  Rs)  from  R  to  Rs,  about 
28  long  and  352  from  end  of  R;  end  of  C^,  s^bout  1,280  from  base  of 
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wing,  and  430  from  end  of  Oa^;  width  of  cell  in  forks  of  M  at  widest 
part  160,  near  apex  only  104;  distance  from  lower  side  of  cell  in  fork 
of  If  to  nearest  part  of  Oui  about  160. 

Oligooene  at  Oumet  Bay  (Brodie).  Laooe  Coll.  7550.  Just  above 
the  wing  of  the  type  of  Protoheris  obliteraius. 

Hohtype.—CAt.  No.  61437,  U.S.N.M. 

TIPULA  LIMIFORMIS,  new  species  (Tipalidee). 
Plate  61,  fig.  11. 

Represented  by  the  middle  of  a  wing;  close  to  T.  limi  Scudder,  from 
Florissant  (Miocene).  The  wing  must  have  been  21  or  22  mm.  long, 
resembling  T.  limi  in  the  dusky  suffusion  along  the  cubitus  and 
slight  dusky  spot  at  origin  of  Rs,  also  in  the  nearly  parallel  upper 
and  lower  sides  of  basal  end  of  discal  cell,  the  veins  of  discal  and 
fifth  posterior  cells  forming  a  cross,  and  the  fifth  posterior  somewhat 
contracted  apically.  The  base  of  first  marginal  cell  is  3  mm.  basad 
of  apex  of  second  basal.  The  following  measurements  are  in  /i: 
Second  basal  on  discal,  480;  second  basal  on  fifth  posterior,  1,680; 
fifth  posterior  on  wing  mai^gin,  1,360. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Ooll.  7523. 

nohtype.—Ca.t.  No.  61438,  U.S.N.M. 

ATARBA  VBCTBNSIS,  new  species  (TipnUdse). 
Plate  61,  fig.  10. 

Wing  a  httle  over  5  mm.  long,  hyaline,  with  a  large  dark  doud 
(as  in  A.  jHewrdLia  Williston)  in  the  marginal  cell,  and  radius  basad 
of  marginal  cell  darkened  for  some  distance.  Stem  of  Rs  straight, 
except  for  a  shght  curve  at  its  origin;  Rs  two-branched;  anterior 
crossvein  well  developed;  four  posterior  cells;  end  of  second  basal 
cell  level  with  basal  comer  of  ddscal  cell  (as  in  A.  picticomis  Ost«n 
Sacken).  The  following  measurements  are  in  fi:  Humeral  cross- 
vein  to  origin  of  Rs,  2,128;  origin  of  Rs  basad  of  vertical  level  of 
basal  comer  of  discal  cell,  240;  Ra  from  origin  to  first  branch,  672; 
first  basal  cell  on  submarginal,  112;  first  basal  on  first  posterior,  96; 
discal  on  first  posterior,  336;  discal  on  second  (morphologically  second 
and  third)  posterior,  96;  discal  cell  on  third  (morphologically  fourth) 
posterior,  176;  discal  cell  on  fourth  (morphologically  fifth)  posterior 
672 ;  truncate  end  of  second  basal,  288.  The  subcosta  runs  extremely 
close  to  the  radius,  and  ends  in  the  costa  at  a  very  acute  angle; 
the  crossvein  to  radius  can  not  be  made  out. 

OUgocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7513.  This 
appears  to  agree  well  with  Atarba,  but  it  might  nearly  as  well  go 
in  Rhamphidia.  The  divergence  of  the  branches  of  Rs  suggests 
Rhamphidia  Jlcmpes  Macquart,  but  in  Atarba  pleuralis  this  is  even 
more  extreme.    It  is  probably  not  a  generic  character,  though 
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Needham  makes  use  of  it  in  his  key  in  Report  of  New  York  State 
Entomologist  for  1907,  page  247.    In  Scudder's  fossil  species  of 
Rhamphidia  from  Florissant  the  branches  of  Rs  run  parallel,  as  in 
Atarha  picticamis. 
Holotype.—Cfit.  No.  61439,  U.S.N.M. 

BIBIODITES,  ne'W  genus  (Bibionidae). 

Small  flies  with  nearly  the  venation  of  BibiodeSf^  but  the  third  vein 
is  confluent  with  the  fourth  for  only  a  short  distance.  Legs  long  and 
slender,  but  the  anterior  femora  much  thickened;  thorax  long,  rather 
flattened,  scutellum  small  but  prominent.  The  fourth  vein  branches 
at  the  level  of  the  stigma,  as  in  Bibiodes  TtaUeralis  Coquillett. 

Oenotype. — BiJnodites  conJluenSy  new  species. 


BIBIODriBS  CONFLUBNS,  nc 
Plate  62,  fig.  3. 

Length  5  mm.  or  a  httle  over;  wings  clear,  with  large  dark  stigmatic 
spot;  which  is  about  3  mm.  from  base  of  wing;  costa  with  minute 
bristles;  the  strong  veins,  imder  a  microscope,  are  seen  to  be  trans- 
versely barred,  exactly  as  in  modem  BiMo;  confluence  of  third  and 
fourth  veins  160  /x,  from  point  of  separation  to  fork  of  fourth  1,040  fi; 
middle  tibia  about  1,200  m  long;  measurements  of  hind  leg  in  M;  tibia 
1,840,  first  joint  of  tarsus  800,  second  joint  400,  third  320,  fourth  240 
fifth  320.  The  apical  part  of  the  wing  is  missing,  and  the  end  of  the 
anterior  tibia  can  not  be  seen.  The  venation  below  the  fourth 
vein  is  too  obscure  to  make  out. 

Ohgocene  at  Gurnet  Bay  (Brodie).  Lacoe  CJoll.  7624.  This  might 
be  treated  as  a  subgenus  of  BibiodeSf  but  it  is  less  specialized  than  the 
modern  flies,  and  may  be  better  regarded  as  the  type  of  an  extinct 
genus.  The  structure  and  appearance  indicate  that  it  belongs  to  the 
Bibioninae,  not  to  the  Scatopsinae.  At  the  same  time,  it  is  impossible 
to  demonstrate  a  second  basal  cell,  the  delicate  veins  of  this  part 
of  the  wing  being  wholly  obliterated. 

Holotype.—Ce^t.  No.  61440,  U.S.N.M. 

PSTCHODA  PRIMABVA,  new  ipedM  (PiydiodldM). 

Plate  62,  fig.  5. 

Wing  about  3  mm.  long  and  1  mm.  broad,  obtusely  pointed,  faintly 
yellowish,  without  markings,  veins  pale;  thorax  dark  brown.  R^ 
strongly  curved  upward  before  the  middle  of  the  wing,  and  then 
nearly  straight;  £3+3  with  a  stem  512  /*  long  between  the  upward 
curve  of  R^  and  the  fork;  iJ,  from  its  separation  from  5,  ^  margin 
1,440  /x;  fork  of  media  about  1,200  m  from  base  of  wing;  J/,,  from 
fork  to  wing  margin,  1,440  m-   The  end  of  R^  is  320  m  basad  of  level 

1  Melander,  BulL  Amer.  Mas.  Nat.  Hist.,  vol.  81,  p.  899. 
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of  tip  of  wing,  end  of  B^  40  m  basad  of  same  level,  end  of  M^  480  /i 
basad  of  same  level. 

Oligocene  at  Gtimet  Bay  (Brodie).  Lacoe  Coll.  7576.  The  ratii^ 
pointed  wingtip  and  general  appearance  indicate  the  reference  to  Psy- 
choda,  though  R^  does  end  distinctly  below  the  wiogtip.  The  spedes 
is  much  larger  than  the  Psychoda  and  Pericoma  described  by  Meu- 
nier  from  Baltic  amber. 

No.  7517  (Gurnet  Bay)  is  also  P.  primaeva. 

Holotype.—Cskt.  No.  61441,  U.S.N.M 

PROTOBERIS,  ne-w  genus  (Stratiomyidae). 

Abdomen  elongated,  parallel-sized,  exactly  as  in  Beris,  with  seven 
very  distinct  segments  showing.  The  rock  is  broken  in  such  a 
manner  as  to  leave  only  the  abdomen  and  a  wing,  but  the  basal  seg- 
ment of  abdomen  shows  no  sign  of  overlapping  spines,  and  the  insect 
was  probably  without  them,  as  is  the  hving  AUognoata.  Wings  long, 
extending  about  1.5  nun.  beyond  abdomen;  costoapical  region  dark, 
much  as  in  Amnthina;  only  part  of  the  venation  can  be  made  out, 
but  evidently  the  discal  cell  was  long,  probably  as  long  as  in  Xylo- 
myia;  the  rather  long  praefurca  certainly  does  not  emit  the  second 
vein  (as  it  does  in  Beris),  this  must  have  arisen  further  on,  as  in 
AUognosta  and  Chorisopa;  the  anterior  crossvein,  instead  of  being 
vertical  as  in  BeriSj  is  strongly  obhque,  seeming  to  be  a  branch  of  the 
fourth  vein;  the  third  vein  is  arched  at  end,  reaching  the  margin  at 
a  very  acute  angle  near  the  end  of  the  wing,  and  emitting  some 
distance  before  an  only  moderately  obhque  upper  branch. 

Oenotype. — Protoheris  obliteratus,  new  species. 

PROTOBERIS  OBUTBRATUS,  new  tpecitt. 
Plate  63,  fig.  1. 

Abdomen  black,  5.2  mm.  long  and  1.8  wide.  Wing  about  8  ttitti, 
long,  dusky,  costoapical  region  dark  fuliginous.  The  following  meas- 
urements are  in  /i:  Length  of  praefurca,  560;  length  of  anterior  cross- 
vein,  160;  length  of  anterior  branch  of  third  vein,  320;  anterior 
branch  of  third  vein  to  end  of  lower  branch,  about  1,120;  fork  of 
third  vein  to  upper  branch  of  fourth  (vertically),  720;  upper  branch 
of  fourth  to  lower  branch,  at  same  level,  640. 

Ohgocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7550. 

Eohtype.—C^t.  No.  61442,  U.S.N.M. 

STRATIOldYS  BRODIBI,  new  tpectos  (Stntiomyldae}. 

Plate  62,  fig.  8. 

A  species  of  the  type  of  S,  chamaeleon  linnaeus,  with  laige  tri- 
angular lateral  marldngs  on  abdominal  segments,  the  pale  triangles 
on  the  first  segment  about  twice  as  broad  laterally  as  on  the  second; 
l^bdomen  about  5  mm.  long  and  4  broad,  shaped  as  usual  in  the 
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genus.  Wings  clear,  with  brown  veins,  which  are  (so  far  as  visible) 
as  usual  in  the  genus.  The  discal  crossvein  is  obhque,  its  upper 
end  more  basad,  rather  in  the  fashion  of  Chrysochlora;  its  length  is 
about  160  fjL.  The  discal  cell  is  hexagonal,  with  three  veins  entering 
it  and  three  leaving  it;  the  following  measurements  are  in  fi:  Length 
of  discal  cell,  670;  width  (depth)  of  cell,  432;  face  on  third  posterior 
cell,  304;  face  on  fourth  posterior,  320.  (In  the  living  S.  potamida 
and  S.furcata  the  face  or  side  bordering  third  posterior  is  distinctly 
longer  than  that  on  fourth.)  Length  of  wing  about  8  mm.,  but  the 
exact  length  is  uncertain,  the  apex  being  invisible. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7507.  Other 
specimens,  with  the  same  history,  and  labeled  7510,  7520,  7586,  7505. 
This  is  the  oldest  known  Stratiomys;  it  shows  that  the  color  pattern 
bas  come  down  practically  unchanged  from  the  Lower  Ohgocene. 

Holotype.—CB,i.  No.  61443,  U.S.N.M. 

BPHYDRA  OUGOCBNA,  new  vpedei  (B^hydridae). 

Wing  about  3  mm.  long;  costa  and  second  vein  dark  brown  and 
thick,  the  other  veins  paUid;  costa  with  minute  black  bristles,  not 
larger  above  the  costal  cell  than  elsewhere;  costa  slightly  interrupted 
at  end  of  costal  cell;  costal  cell  narrow,  its  depth  only  96  fi,  the  first 
vein  curved,  not  at  all  bent;  second  vein  with  a  slight  upward  curve, 
but  perfectly  straight  at  end;  second  basal  cell  confluent  with  discal; 
anterior  crossvein  432  fi  from  base  and  624  from  upper  apical  comer 
of  discal  (plus  second  basal)  cell;  end  of  discal  cell  oblique,  192  fi  from 
comer  to  comer;  a  short  distance  beyond  the  end  of  discal  cell  a 
vertical  line  nm  upward  across  the  wing  will  find  the  first  posterior 
cell  288  M  deep,  the  submarginal  240,  and  the  marginal  144;  the  sides 
of  the  first  posterior  are  here  almost  exactly  parallel,  but  those  of 
the  second  posterior  rapidly  diverge. 

Oligocene  at  Gurnet  Bay  (Brodie) .  Lacoe  Coll.  7509.  Larger  than 
E.  aepvlia,  with  end  of  discal  cell  conspicuously  oblique,  the  lower 
comer  more  apicad.  Aldrich  ^  has  figured  the  venation  of  several 
species  of  Ephydra  from  photographs.  Li  E,  hians  Say  the  end  of 
discal  cell  is  very  obUque,  with  the  lower  comer  more  basad,  exactly 
reversing  the  condition  in  E.  oligocemb.  In  E.  miUbrae  Jones  it  is  less 
oblique;  but  in  E.  gracilis  Packard  it  is  somewhat  oblique,  with  the 
lower  comer  more  apicad,  approaching  the  condition  of  E.  oligocena, 

Holotype.—C&t.  No.  61444,  U.S.N.M. 

EPHYDRA  (8C1U.  lat)  SBPULTA,  new  spedM  (Etfhydridae). 

Plate  63,  ^.  2. 

Wing  about  2.5  mm.  long,  hyaline,  with  pale  brown  veins,  costa 
with  numerous  short  intensely  black  bristles  or  spinules;  anal  margin 

1  JODin.  New  York  Ent.  Soc.,  voL  20, 1912,  pb.  7, 9, 

Digitized  by  VjOOQIC 


496  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  WL-tt. 

of  wing  straight,  not  convex,  so  that  the  anal  field  is  not  nearly  twice 
as  broad  (deep)  as  the  discal  cell;  costa  continued  to  apex  of  wing, 
which  is  obtuse;  antennae  small,  normal  for  the  group;  thorax  mod- 
erately convex  above.  In  the  following  description  of  the  wing  the 
measurements  are  all  in  /a:  Costal  cell  very  acutely  pointed  at  apex, 
where  there  is  apparently  no  enlarged  bristle;  lower  side  of  mai^nal 
cell  at  apex  straight,  the  cell  extending  to  near  the  end  of  the  wing 
as  in  modem  Ephydra;  sides  of  submai^inal  cell  essentially  paralld, 
the  cell  160  deep  at  level  of  end  of  discal  cell,  and  208  deep  at  levd 
of  end  of  its  upper  side;  first  posterior  cell  slightly  contracted  apically, 
its  depth  at  level  of  end  of  discal  cell  208,  but  near  apex  176;  anterior 
crossvein  96  long,  placed  576  from  end  of  discal  cell,  and  only  about 
272  from  its  base  on  upper  side,  though  about  400  from  its  base  on 
lower  side,  which,  however,  includes  the  confluent  second  cell;  discal 
cell  144  broad  at  apex  and  112  broad  (deep)  at  level  of  crossvein; 
lower  side  of  discal  cell  perfectly  straight,  except  the  basal  160,  which 
bulges  downward,  marking  the  perfectly  confluent  second  basal  celL 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7512.  This  differs 
from  typical  Ephydra  by  the  smaller  anal  field,  and  the  crossvein 
nearer  the  base  of  the  discal  cell,  more  as  in  Patydra,  HydreHia,  etc. 

On  the  same  piece  of  rock  is  a  MycetophUa,  too  imperfect  for 
description. 
^   Eolotype.—G9ki.  No.  61445,  U.S.N.M. 

HIPPELATBS  BRODISI,  new  ipedM  (Cblorapldae). 

Wing  about  1.8  mm.  long,  broad,  hyaline,  costa  almost  straight^ 
apex  very  obtuse,  anal  area  broad;  the  costa  shows  fine  bristles. 
Anterior  crossvein  considerably  beyond  middle  of  discal  cell;  second 
basal  cell  wholly  confluent  with  discal.  The  following  measurements 
are  in  /!'•  End  of  marginal  cell  on  costa  about  1,090  from  base  of  wing, 
and  592  beyond  end  of  costal  cell;  at  end  of  mai^inal  cell  is  a  minute 
brown  spot;  end  of  marginal  cell  560  basal  of  level  of  tip  of  wing; 
width  of  first  posterior  cell  at  apex  about  240;  submai^inal  on  first 
basal,  240;  length  of  first  basal  cell  about  480;  anterior  crossvein  to 
base  of  marginal  cell,  416;  first  posterior  on  discal  cell,  224;  length 
of  discal  cell,  including  confluent  second  basal,  about  640;  second 
posterior  on  axillary,  400. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7643.  So  far  as 
anything  shows,  this  is  a  perfectly  ordinary  Hippdates;  considering 
its  minute  size,  its  preservation  is  remarkable.  Of  course  the  char- 
acters of  the  legs,  used  to  define  the  genera  of  this  family,  can  not  be 
made  out;  nor  is  it  possible  to  see  the  antennae. 

Hdlotype.—C^t.  No.  61446,  U.S.N.M. 
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SPHABROCSRA  SXPULTUIA,  ntw  vpedei  (Borboildae). 
Plate  63,  fig.  3. 

Wing  about  1.8  mm.  long,  broad,  grayish,  with  dark  veins,  except 
the  second,  which  is  perfectly  colorless;  thorax  convex  in  lateral 
profile.  This  is  referred  to  Sphaerocera  on  accoimt  of  its  general 
appearance;  the  form  of  the  costal  cell;  the  long  second  vein  with  a 
gentle  curve,  the  convexity  whofly  upward;  the  discal  cell  narrow 
apicaJly;  the  anterior  crossvein  before  middle  of  discal  cell;  the  sec- 
ond posterior  cell  (only  base  visible)  rapidly  broadening  from  the 
base;  and  the  large  anal  or  axiUary  field  without  evident  veins.  In 
addition,  although  the  head  is  very  obscure,  two  lai^e  bare  black 
bristles  project  in  front,  and  are  apparently  the  aristae,  which  are 
large  and  conspicuous  in  Sphaerocera.  The  costa  has  fine  short 
black  bristles;  the  costal  region  above  the  costal  cell  is  well  pre- 
served, but  whatever  armature  there  may  be  is  concealed.  The  fol- 
lowing wing-measurements  are  in  /a:  Tip  of  costal  cell  basal  of  vertical 
level  of  end  of  third  vein,  1,216;  apex  of  discal  cell  basal  of  vertical 
level  of  end  of  third  vein,  832;  width  of  discal  cell  at  apex,  80;  ante- 
rior crossvein  to  end  of  discal  cell,  480;  to  base  of  discal  cell  about  208. 

Oligocene  at  Gurnet  Bay  (Brodie).    Lacoe  Coll.  7639. 

flofo^ype.— €at.  No.  61447,  U.S.N.M. 

STENOMYITES,  new  genus  (Ortalididae.) 

Minute  flies,  referable  to  the  subfamily  Richardiinae,  or  perhaps  to 
the  Ulidiinae;  wings  of  ordinary  shape  (not  narrow  and  elongated  as 
in  Eumetopia)',  auxiliary  vein  widely  separated  (160  m  at  level  of 
basal  comer  of  marginal  cell)  from  first,  nmning  a  straight  course  to 
costa,  with  which  it  imperceptibly  merges,  as  in  Macrostenomyia; 
second  basal  and  anal  cells  certainly  very  small,  not  visible  in  the 
specimen,  which  does  not  show  extreme  base  of  wing;  mai^inal  cell 
a  little  broader  beyond  middle  than  at  end,  the  end  a  httle  narrower 
than  that  of  first  posterior  (all  this  essentially  as  in  Eumetopia) ;  first 
basal  cell  shorter  than  in  many  genera,  but  seeming  shorter  than  it 
really  is,  owing  to  the  loss  of  extreme  base  of  wing;  discal  cell  long- 

Genotype. — Stenomyitea  fascipennisj  new  species. 

STBNOMTITBS  FUSCIPBHIflS,  new  tpecitt. 
Plate  63,  fig.  4. 

Wing  with  a  large  apical  dark  fuscous  cloud,  much  as  in  Evmetopia, 
and  with  a  broad  rather  obhque  doud  before  the  middle;  other  parts 
of  the  wing  are  more  or  less  marked  with  brown,  but  this  is  indistinct. 
The  followiag  measurements  are  in  /x*.  Marginal  cell  on  first  basal, 
400;  greatest  width  (depth)  of  marginal  cell,  256,  and  its  width  at 
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apex  240;  width  of  first  posterior  cell  at  apex,  288;  discal  cell  on 
first  posterior,  800;  end  of  discal  cell,  240. 

Oligocene  at  Gurnet  Bay  (Brodie).  Lacoe  Coll.  7620.  On  small 
piece  of  rock  with  PhUoponUes,  etc. 

Hofo^ype.— €at.  No.  61448,  U.S.N.M. 

ODONATA. 

MXOALBSTBS(7)  AlVOUCUS,  new  tpMiw. 
Plate  61,  fig.  9. 

Part  of  basal  half  of  wing  preserved,  colorless,  with  dark  veins; 
origin  of  median  sector  to  origin  of  nodal  sector  about  7  mm.;  width 
(depth)  of  wing  at  level  of  origin  of  nodal  sector  about  5  mm. ;  vensr 
tion,  so  far  as  visible,  essentially  as  in  the  Indian  genus  MegalesUs,^ 
differing,  however,  in  the  much  greater  length  of  the  cell  in  fork  at 
origin  of  median  sector,  this  cell  being  about  as  long  as  the  ones 
immediately  apicad  of  it.  The  ceUs  between  the  nodus  and  origin  of 
nodal  sector  are  more  numerous  than  in  Oriholestes,  and  agree  very 
exactly  with  the  condition  in  MegaUstes  major  Selys.  The  zigzag 
lower  sector  of  triangle  is  also  unlike  OrtholeateSj  but  agrees  with 
Megalestes.  The  condition  at  the  base  of  the  subnodal  sector  is 
unlike  that  of  Lestes  or  Ortholestes,  but  agrees  with  MegdUstes,  except 
for  the  fact  that  the  distance  from  the  origin  of  the  sector  to  the  first 
crossvein  is  about  as  long  as  the  crossvein. 

Oligocene  at  Gurnet  Bay,  Isle  of  Wight  (Brodie).    Lacoe  Coll.  7632. 

Holotype.'-CtLt.  No.  61449,  U.S.N.M. 

EXPLANATION  OF  PLATES. 

Flats  60. 
Fig.  1.  Elcana  lianna  (Giehel), 

2.  Eospilopteron  amatum^  new  species. 

3.  fla$ftop«w  poroZfote  (Giebel). 

4.  Locu8topns  lacoeit  new  spedes. 

5.  NematopfiUbia  plicala,  new  species.    Details  of  venation. 

6.  NematophUbia  plicata,  new  species. 

7.  Eaglopns  brodiei,  new  species. 

8.  OrthophUhia  communis^  Westwood. 

9.  Meshemipteron  incertum,  new  species. 
10.  Phanerogramma  heeri  (Giebel). 

Plate  61. 

Fio.  1.  Elaterophanes  acutus,  new  species. 

2.  Blaterophcmes  socitu  (Giebel). 

3.  Pseudotdephona  grandis,  new  species. 

4.  PseudoteUpkoTus  punctulatta,  new  species. 

5.  OlapkyroptiUa  anglioaf  new  species. 

6.  ProtocwMus  punctattLSf  new  species. 

7.  Holcoptera  schlothtimi  (Giebel). 

1  NMdham,  Proo.  U.  S.  Nat.  Mas.,  voL  26,  pL  51,  fig.  7. 
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Fio.  8.  HokopUra  eonfiuens,  new  spedee. 
9. .  Me^alesUt  ?  anglicus,  new  species. 

10.  Aiarba  veetenawy  new  species. 

11.  2¥pu2a  limiformis,  new  species. 

12.  CuUx  petrifacteUtu,  new  species. 

Platb  62. 

Fia.  1.  Cukx  protoUpis,  new  species. 

2.  Culex  protorhinuB,  new  species. 

3.  BibiodUeB  confiuent,  new  species,    a,  part  of  wing;  h,  vein,  much  magnified; 

Cf  profile  of  head  and  thorax;  dy  front  leg. 

4.  PdUoaiUmiop9ia  eUiattUy  new  species.    Ay  hind  margin  of  wing;  By  hind 

margin  of  wing  of  Bkpharocera  grandU,  for  comparison. 

5.  Ptythoda  primaeva,  new  species. 

6.  ScUara  laooei,  new  species.    Ay  wing;  B,  head. 

7.  iS^cuzra  pratoberidiSy  new  species. 

8.  Stratiamys  brodieiy  new  species.    Discal  cell.    (No.  7507.) 

Plate  83. 

Fio.  1.  Protabem  obliUratuiy  new  species.    A,  end  of  third  vein;  By  praefurca  and 
adjacent  parts. 

2.  Ephedra  upuUay  new  species.    A,  discal  cell  and  adjacent  parts;  By  bristles 

of  coeta. 

3.  Sphagroeera  sepuUulay  new  species. 

4.  SUnomyiU9  fuadpenmty  new  Qpecies. 

5.  Necroptylla  anglicay  new  species. 

6.  Piylla  achumaUiy  new  epedes.    Ay  anterior  wing;  B,  caudal  segment;  Cy  front 

of  head,  with  eyes. 

7.  Schizoneuritei  hreviroitri»y  new  species.    Ay  anterior  wing;  By  rostrum. 

Plate  64. 

Fig.  1.  Anewrhyruhtu  comervatuSy  new  species,    a,  wings;  by  abdomen;  c,  three  joints 
of  antenna. 

2.  Phihp<mUe8  elanUy  new  species. 

3.  Ponera  hypolitha,  new  species. 

4.  Ponera  hypolithay  new  species.    Hind  wing.    (No.  7527.) 

5.  Oecophylla  perditay  new  species.    (No.  7526.) 

6.  OeeophyUa  perditay  new  species.    Male.    (No.  7529.)    Ay  head  and  front  of 

thorax;  By  jMurt  of  wing. 

7.  Oecophylla  atavina,  new  species.    (No.  7569.) 

Plate  65. 

Fxa.  1.  OeeophyUa  meganSiey  new  species.    (No.  7525.) 

2.  OeeophyUa  megardtey  new  species.    Hind  wing.    (No.  7568.) 

3.  OeeophyUa  megarchey  new  species.    Mandibles.    (No.  7623.) 

4.  Lepiathorax  gvmetenMy  new  species.    (No.  7526.) 

5.  Leptothorax  giametenaiSy  new  species,  var.  a.    (No.  7604.) 

6.  Doliehodena  MtannicuSy  new  species.    (No.  7578.) 

7.  DolithoderuB  briUmnicuiy  new  species.    Ay  longitudinal  section  of  body;  B, 

part  of  wing.    (No.  7581.) 

8.  Dolichoderue  anglicui,  new  species.    (No.  7610.) 

9.  Dolichoderus  ovigenUy  new  species.    (No.  7630.)    Ay  part  of  wing;  By  egg; 

C,  petiole  and  base  of  gaster. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  49     PL.  60 


-O/. 


British  Fossil  Insects. 

For  explanation  of  plate  see  paoe  498. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  S.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  49     PL.  61 


.    3 


British  Fossil  Insects. 

For  explanation  of  plate  see  pages  498  and  499. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  49     PL.  62 


British  Fossil  Insects. 

For  explanation  of  plate  see  paoe  499. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  8.  NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  49     PL.  63 


British  Fossil  Insects. 

For  explanation  of  plate  see  page  499. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  8.  NATIONAL  MUSEUM 


PR0CEEDINQ8.  VOL.  49    PL.  64 


A.  6  ^' 


British  Fossil  Insects. 

For  explanation  of  plate  see  paoe  499. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


U.  &  NATIONAL  MUSEUM 


PROCEEDINQS,  VOL.  49    PU  65 


British  Fossil  Insects. 

For  explanation  of  plate  see  paoe  499. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


ON  THE  FORE  LIMB  OF  ALLOSAURUS  FRAGILIS. 


By  Chables  W.  Gilmore, 

AMtitarU  Curator  ofFouil  Reptiles,  United  States  National  Museum. 


In  unpacking,  recently,  that  part  of  the  Marsh  collection  in  the 
United  States  National  Museum  from  near  Canon  City,  Colorado,  a 
partial  skeleton  of  a  carnivorous  dinosaur  was  found.  This  is  of 
peculiar  interest  since  it  has  been  determined  to  belong  to  the  same 
individual  as  the  pelvis  and  hind  limbs  described  and  figured^  by 
Prof.  O.  C.  Marsh,  years  ago,  as  AUosaurus  fragUis.  Both  fore 
limbs  and  feet  are  present,  and  as  they  differ  materially  from  the 
fore  limb  iBgured  by  Marsh  in  the  paper  cited  above,  and  especially 
since  an  associated  fore  limb  of  this  genus  has  not  previously  been 
known,  it  was  considered  important  that  a  description  (of  the  limb 
and  foot)  should  be  published  in  advance  of  the  remainder  of  the 
skeleton,  which  is  now  undergoing  preparation,  a  work  that  will  take 
some  time  to  complete.  . 

The  fore  limb  figured  by  Marsh  in  the  Dinosaurs  of  North  America,' 
plate  11,  figure  1,  as  being  that  of  AUosaurus  fragilis  Marsh,  is  a 
composite  drawing,  and,  as  I  will  show,  is  not  representative  of  the 
genus  AUosaurus,  but  is  largely  that  of  Ceratosaurus. 

In  going  over  a  lot  of  tracings  and  drawings  of  Theropodous 
dinosaur  bones  made  for  Professor  Marsh,  a  slip  of  paper  in  Marsh's 
handwriting  was  found,  on  which  he  had  written  instructions  to 
the  draftsman  for  the  composition  of  the  AUosaurua  fore  limb  (fig.  1), 
which  reads  as  follows: 

Fore  limb  AUosavrus. 

1.  Enlarge  scapula  (1933  as  83.5  k  to  100). 

2.  Make  coracoid  to  correspond  (see  Phillips,  p.  208). 

3.  Draw  humerus  (1894  nat.  size). 

4.  Make  radius  9}  inches  long. 

5.  Make  ulna  ^  inches  long  +  olecranon. 

6.  Enlaige  foot  as  83.5  is  to  100. 

The  number  1933  is  the  catalogue  number  of  the  Peabody  Musexmi 
originally  given  to  the  type-specimen  of  CercUosaurus  nasicamis 
Marsh  before  its  transfer  to  the  United  States  National  Museum. 

>  Amer.  Joam.  Sci.,  vol.  27, 1884,  p.  836,  pi.  11. 

*  Sixteenth  Ann.  Rep.  U.  S.  Geol.  Sorv.,  1806,  pt  1. 
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The  coracoid,  which  is  not  present  with  the  Ceratasaurua  skeleton, 
was  evidently  modified  from  a  figure  of  that  bone  in  Phillips  Geology. 
The  humerus  is  from  another  specimen  and  the  radius,  ulna,  and  foot 
were  evidently  drawn  from  those  bones  pertaining  to  the  type-speci- 
men of  Ceratosaurus  ruisicomis  Marsh. 


w  it  becomes 
J  figfure  is  not 
;  of  the  gmus 
therefore  be 
consideration 

nun  of  Natu- 
k  is  a  beauti- 
>f  AUosawus, 
of  which  are 
X  letter  bear- 
WTalter  Gran- 
luseum  staff 
r  composition 

jre  limb  of  AUo- 
-acoid,  ulna,  aud 
^t  from  a  cast  of 
;  the  remainder 
ed  from  the  C«ra- 
4735,U.S.N.M.i 
ir  Museum. 

FiQ.  i.-LEFT  FORB  LIMB  OF  CEBATOBAxmus       FoUowiug  tho  CeToiosawuB  as  a  pat- 
(allosaubusfbaoiubofMabsh).  aftee    tern  the  foot  was  given  four  digits, 

whereas  the  specimen  before  me  shows 
quite  conclusively  that  AUoaaurus  had  but  three  digits,  with  a  reduced 
mtc.  III.  The  phalangial  formula  in  the  New  York  specimen  is  cor- 
rect, and  the  relative  proportions  of  the  various  segments  of  the  liml^^ 
are  entirely  in  accord  with  the  associated  material  forming  the  basis  of 
the  present  paper.  In  view  of  the  limited  fore  limb  and  foot  material 
available  at  the  time  of  reconstructing  this  limb  and  foot  of  AUoM/ait^i 
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those  in  charge  of  that  work  are  to  be  congratulated  upon  their 
close  approximation  to  the  facts  as  revealed  by  the  discovery  of  this 
more  recent  material. 

Remove  the  fourth  digit,  replace  mtc.  Ill  by  mtc.  IV  and  insert 
the  carpal  bones  and  the  limb  would  be  quite  in  accord  with  the 
fossil  specimen  before  me. 

Hay  ^  in  1908  in  commenting  upon  the  New  York  specimen  con- 
duded  that  it  had  been  wrongly  identified  as  AUosaurus,  because  of  the 
great  size  of  the  hand  in  relation  to  the  other  segments  of  the  limb, 
being  led  into  this  mistaken  idea  by  relying  upon  the  then  supposed 
authentic  figure  of  the  limb  and  foot  as  published  by  Marsh. 

Williston '  in  1902  in  describing  some  limb  material  secured  by 
him  in  Wyoming  refers  to  the  so-called  AUosaurus  fore  limb  figured  by 
Marsh  in  the  following: 

There  were  two  scapulae  obtained  that  certainly  show  a  generic  distinction  from 
AUo9awrui,  as  I  have  convinced  myself  from  inspection  of  the  scapula  referred  by 
Manih  to  that  genus,  and  figured  by  him  in  various  places.  It  remains  to  be  seen, 
however,  whether  this  scapula  of  Marsh  indubitably  belongs  with  the  bones  first 
referred  by  him  to  Alloiowrui,    I  do  not  think  there  is  conclusive  evidence  of  this. 

The  facts  regarding  this  scapula  as  presented  on  a  preceding  page 
bears  out  Dr.  S.  W.  Willisten's  conclusion. 

The  type  of  AUosaurus  fragUis  Marsh  is  in  the  Peabody  Museum  of 

Yale  University,  and  in  a  recent  letter  Dr.  R.  S.  LuU  informs  me  that  it 

consists  of  two  vertebrae  and  one  phalange,  from  Garden  Park,  Canon 

City,  Colorado,  collected  by  B.  F.  Mudge  in  1877.    It  bears  the 

catalogue  number  1930.    The  type  material  is  from  the  same  locality 

as  the  specimen  described  here  and  possibly  from  the  same  quarry. 

The  fore  and  hind  limbs  figured  so  widely  by  Marsh  do  not  pertain  to 

the  type-specimen,  although  such  reference '  has  been  made  regarding 

them. 

Fork  Ldib  and  Foot. 

The  fore  limb  of  AUosaurus  as  compared  with  the  hinder  is  rela- 
tively small,  but  the  large  size  of  the  processes  and  the  rough  nature 
of  their  surfaces  imply  a  powerful  musculature.  The  great  size  of 
the  terminal  phalanges  and  the  general  structure  of  the  foot  indi- 
cates that  it  was  used  exclusively  for  seizing,  holding,  and  tearing, 
and  that  it  had  long  ago  lost  its  function  as  an  organ  of  progression. 
The  hand  is  relatively  of  enormous  size,  being  slightly  longer  than 
the  humerus  and  nearly  one  and  one-half  times  as  long  as  the  forearm. 
In  general  it  resembles  the  foot  of  OmiOiolestes,  although  the  bones  are 
more  robust,  and  there  is  no  trace  with,  either  foot  of  mtc.  IV. 

The  carpus  is  ossified,  there  being  two  transverse  rows,  but  the 
precise  number  of  elements  composing  it  yet  remains  to  be  determined. 

1  Proc.  U.  8.  Nat.  Mas.,  vol.  35, 190S,  p.  365. 

*  Amer.  Jour.  Bci.,  vol.  11,  1901,  p.  112. 

•  O.  P.  Hay,  Proo.  U.  8.  Nat.  lias.,  vol.  35, 1906,  p.  355. 
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There  ««  three  d«ite,  which  have  the  phalangial  fonnuk  of  2  X 

5«»p«fa._Both  scapulae  are  preserved  with  the  present  specima,, 

the  right  being  perfect, 
as  shown  in  figure  2,  with 
the  exception  of  a  snuS 
portion  of  the  upp»  in- 
terior comer  of  the  bkde 
which  is  missing.  Tie 
left  scapula  was  injured 
in  life  and  thesubseqnent 
healing  produced  greit 
deformation  of  thelxme. 
^  This   pathologic  condi- 
tion caused  a  widening 
of  the  blade  that  would 
be  entirely  misleading  as 
to  its  true  form  had  not 
the   opposite   scapula 
been  present.  The  scap- 
ula of  AUosaurus  is  d^ 
tinctive  on  account  of  its 
bird-like form,as  has  pre- 
viously been  pointed  out 
byWilliston.*  The  shaft 
is  exceptionally  long  and 
slender,  being  nearly  <rf 
equal  width  throughout 
except  the  uppennostc^ 
distal  extremity,  whidi 
is  perceptibly  widened. 
This  expansion  is  about 
equal   in  fore  and  aft 
direction.     The  upper 
third    is   flattened  and 
thin,  while  more  proxi- 
mally  the  shaft  is  trihe- 
dral in  crossHsection,  the 
anterior  border   being 
sharp,  the  post^ior  one 
rounded.   Longitudin- 

'  -^««.  Joum.  Set,  vol.  a,  1901,  p.  113.  " 
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The  inner  surface  of  the  greater  part  of  the  blade  is  flattened  antero- 
posteriorly  while  the  outer  surface,  excepting  the  upper  fourth,  is 
rounded  in  this  direction.  The  articular  end  being  expanded  both 
antero-posteriorly  and  transversely  is  heavy,  especially  on  the  pos- 
terior half,  which  has  a  maximum  thickness  immediately  above  the 
glenoid  fossa  of  58  nmi.  The  scapula  unites  with  the  coracoid  by  a 
straight  suture  that  bisects  the  glenoid  fossa  and  is  terminated  above 
by  a  deep  notch  between  the  scapula  and  coracoid  on  the  anterior 
border.  In  this  individual  both  scapulae  are  firmly  coossified  with 
their  respective  coracoids.  The  scapula  of  this  specimen  appears  to 
agree  in  all  particulars  with  the  one  found  with  the  mounted  skeleton 
of  AUosaurus  in  the  American  Museum  of  Natural  History,  and  it  also 
shows  that  the  limb  described  by  Williston  should  be  referred  to  this 
geniis.^  In  this  connection  it  is  of  interest  to  know  that  the  Ceraio- 
saurus  scapula  which  formed  the  basis  for  the  illustration  of  this  bone 
in  the  so-called  fore  limb  of  AUomurua  is  now  in  the  United  States 
National  Museimi  collections  (fig.  1).  I  have  recently  examined  the 
bone  and  find  that  its  upper  extremity  is  incomplete,  so  that  it  is  not 
positively  known  whether  this  blade  has  a  nonexpanded  end  as  repre- 
sented by  Marsh  or  whether  it  was  expanded  as  in  AUosaurus.  It 
differs,  however,  from  AUosaurus  in  having  a  thinner  and  wider  shaft 
and  a  more  abrupt  backward  curve  of  the  heavy  posterior  border  just 
above  the  glenoid  fossa.  Both  inner  and  outer  surfaces  of  the  lower 
three-fourths  of  the  shaft  in  AUosaurus  are  rounded.  Both  of  these 
specimens  came  from  the  famous  quarry  No.  1  near  Canon  City, 
Fremont  County,  Colorado. 

Measurements  of  scapula, 

mm. 

Greatest  length  of  right  scapula  and  coracoid,  measured  along  outside  curve. . .  795 

Greatest  length  of  right  scapula 662 

Greatest  breadth  of  right  scapula 176 

Greatest  breadth  of  blade,  upper  end ^145 

Least  breadth  of  blade 62 

Greatest  expanse  of  glenoid  fossa 71 

Coracoid. — ^The  coracoid  in  AUosaurus  is  quadrangular  in  outline, 
the  infero-^uperior  measurement  exceeding  the  antero-posterior  diam- 
eter. The  outer  surface  is  convex  in  all  directions,  the  inner  decid- 
edly concave  antero-posteriorly.  There  is  a  broad  notch  on  the 
inferior  border. 

The  coracoid  is  pierced  by  the  usual  foramen,  which  runs  diago- 
nally through  the  bone,  the  external  exit  being  larger  than  the  inter- 
nal. This  foramen  is  entirely  inclosed  (fig.  2),  not  a  notch  as  shown 
in  Marsh's  figure  of  the  coracoid  (fig.  1).    The  superior  border  pre- 

>  Axn«r.  Joom.  Sci.,  yoL  11, 1901,  p.  113.    '  <  Bstimated. 
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sents  a  thin  flattened  edge^  the  anterior  edge  gradually  thickening 
toward  the  inferior  border. 

MeoiuremenU  of  ooracoid. 

Greatest  length  at  center 120 

Greatest  depth  at  center 170 

Humerus. — Comparatively  the  humerus  of  AUosaunia  is  short  aad 
somewhat  sigmoid  in  form.  The  shaft  is  hoUoW;  as  are  all  of  the 
limb  and  foot  bones  of  this  genus.    Planes  passed    through  the 

greatest  diameters  of  the 
^  i  articular  ends  would  cut 

one  another  at  an  angle  of 
60°.    This  unusual  angu- 
lation throws   the  articu- 
lated radius  and  ulna  weD 
out  away  from    the  body. 
The  deltoid  or  radial  crest 
is  strongly  developed  as  a 
short  but  high    tMn  plate 
of  bonC;  that  is  situated  on 
the  anterior-external  bor- 
der immediately  above  the 
middle  of  the  shaft.  Viewed 
from  the  front  it  renders 
the  anterior  surface  deeply 
concave  transversely  (fig. 
3).    Below  this   crest  the 
shaft  is  constricted  and  an- 
gularly rounded  in  cross- 
section.    The  head  is  situ- 
ated in  about  the  middle 
of  the  proximal  end  with 
the  articular  portion  over- 
hanging the  posterior  sur- 
face of  the  shaft.    The  radial  and  ulnar  condyles  are  well  defined. 
Posteriorly  they  are  separated  by  an  unusually  broad  but  shallow 
4epre8sion  which  continues  somewhat  upward  on  the  shaft  of  the 
bone.    The  articular  ends  of  the  humerus  are  rugosely  roughened. 
A  prominent  roughened  oval-shaped  area  on  the  posterior-extem^J 
surface  at  the  lower  border  of  the  radial  crest  probably  represents 
the  point  of  iosertionfor  the  humero-radialis  muscle  (fig.  2).    Tha 
measurements  given  below  were  made  from  the  humerus  of  the  right 
side,  which  is  the  better  preserved  of  the  two: 


Fio.  3.— Right  hxtmkrus  of  Ajxosaubus  rsAonjs  Habsb. 
Cat.  No.  4734,  U.S.N.M.     \  nat.  sizi.    a,  back  voew; 

6,  FRONT  YIEW;  Jk,  EKAD;    T.C.f  BADIAL   CREST;  <.  C,  INirXR 

condtle;  0.  c,  outer  condtls. 
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MeastjuremenU  €if  humenu,  mm. 

Greatest  lenglii ; 310 

Greatest  width  of  proximal  end 118 

Greatest  width  of  distal  end 100 

Least  diameter  of  shaft 38 

Ulna, — ^The  ulna  is  expanded  and  heavy  proximally  with  a  less 
expanded  distal  end.  It  exceeds  the  radius  in  length  but  is  shorter 
than  the  humerus.    The  proportion  being  as  1  ::1.17. 

There  is  a  heavy  olecranon  process  (o,  fig.  4)  that  extends  con- 
siderably above  the  articiilar  surface  for  the  humerus.  The  surface 
of  this  process  is  roughened  for  muscular  insertion.    The  olecranon 

process  is  less  well 
developed  in  Cerato-  P 

sauTUB  nasicomis  and 
appears  to  be  entirely 
wanting  on  the  ulna  of 
Omitholestes  hemumi. 
The  articular  sur- 
face for  the  himierus 
is  comparatively  nar- 
row transversely, 
with  a  shallow  con- 
cave surface  antero- 

posteriorly.   The  con-  ^ 

cavity  on  the  proxi- 
mal end  for  the  recep- 
tion of  the  head  of  the 
radius  is   shallow.    p^.5..r,ohte.«o.o,  ax^ 

Fio.  4.— Lirr  ulna  or  Allos-     ^^®  shaft  of  the  ulna        BAUBUsntAOiLisUjLBSH.   Cat. 

AUEus  FBAoxLts  mabsh.  cat.    is  slcndcr,  suboval  in      ^^'  ^^**  u.s.n.m.  j  kat. 

No.    4734,     U.S.N.M.    i    KAT.  /•  j  •  ■"•     lK»«aKAL  VIIW.    d, 

ozx.    PoOTsaioR  vnw.  crOSS-sectlon,  ana  m  a        mstal  xin>;  V,  ntoxiMAL  xiiD. 

distal  direction,  grad- 
ually expanding  into  a  moderately  large  end,  the  greatest  diameter  be- 
ing antero-posterior.  The  distal  end  is  oblique  to  thelonger  axis  of  the 
bone,  the  surface  of  which  looks  downward  and  forward  in  the  articu- 
lated limb.  On  the  inner  anterior  face  of  the  distal  end  a  prominent 
roughened  protuberance  presents  a  surface  for  union  with  the  radius. 

MeasuremaUi  of  idna.  mm. 

Greatest  length 263 

Greatest  diameter  of  proximal  end 90 

Greatest  diameter  of  distal  end 55 

Least  diameter  of  shaft 24 

Radius. — The  radius  is  more  slender  and  somewhat  shorter  than  the 
ulna.  The  proximal  and  distal  ends  are  expanded,  more  especially 
the  former  (fig.  6).  In  cross-section  the  shaft  is  angularly  rounded 
throughout  the  greater  part  of  its  length.    The  proximal  end  is 
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shallowly  concave  in  its  greatest  diameter.  Viewed  from  above 
this  end  is  suboval  in  outline.  The  distal  end  is  subtriangular  in 
outline,  with  an  oblique  surface  that  looks  downward  and  outward. 
It  articulates  exclusively  with  the  radiale  of  the  carpus.  The  inner 
surface  where  the  radius  meets  the  ulna  is  slightly  roughened. 

Meaturements  of  radius,  ami. 

Greatest  lengfth 222 

Greatest  diameter  of  proximal  end 66 

Greatest  diameter  of  distal  end 40 

Least  diameter  of  shaft 20 

Carpus. — ^The  ossified  carpus  in  AUoaaurus  consists  of  at  least  five 
elements,  with  a  possibihty  of  there  being  one  more.  Three  disar- 
ticulated elements  were  found  with  the  bones  of  the  left  foot  and  three 
with  the  right,  but  since  there  is  an  element  with  each  foot  that  is  not 
present  in  the  other,  and  the  ulnare  is  lacking  in  both,  the  presence 
in  the  complete  carpus  of  five  ossified  carpals  is  quite  conclusively 
demonstrated.  Fortunately  two  of  those  pertaining  to  the  right  foot 
(fig.  7,  in  and  c,),  the  intermedium  and  a  carpale,  probably  c,,  were 
^  found  in  position,  firmly  attached  to 

metacarpals  I  and  II,  and  these  give 
the  first  definite  knowledge  we  have 
of  the  exact  manner  of  their  articu- 
lation. Without  such  evidence  it 
would  be  almost  impossible  to  place 
them  properly.    I  was  also  able  to 

PlO.  6.— CABPAL  BONBS  of  ALLOaATTSXTS  IRA-      j    j.  •  xT.  a*        1     x« 

oilismabsh.  cat.no.4734,u.8.n.m.  I  NAT.  aeternaine  tne  proper  articulation 
SIZE.  Viewed  DisTALLT.  c,  radiale  of  the   of  the  radiale  by  its  position  as 

BZOHT  FORE  FOOT;   6,  INTERMEDIXTM  OF  THE       •  J    *        xl.  x    -  J       1  1.         -^ 

LETT  FORE  FOOT;  //,  SURFACE  ARTICULATING  ^ ^uud  lu  thc  matnx  aud  also  by  Its 
WITH  METACARPAL  II,  /,  SURFACE  ARTicu-  closc  articulatiou  with  the  grooved 
LATINO  WITH  METACARPAL  I.  ^^^  ^f  ^^^  intermcdium. 

The  radiale  is  a  flattened  discoidal  element,  irregularly  oval  in 
outline  (fig.  6a).  The  upper  articular  surface  is  shallowly  concave 
while  the  distal  surface  is  angularly  convex.  This  surface  in  the 
articulated  foot  articulates  for  more  than  half  its  area  with  the 
intermedium  and  sUghtly  if  at  all  with  the  inner  posterior  comer 
of  mtc.  I.  Its  greatest  transverse  diameter  is  41  mm.;  greatest 
thickness,  15  mm. 

The  intermedium  as  shown  in  figure  66,  is  an  irregularly  quad- 
rangular bone.  Articulated  it  rests  about  equally  upon  the  proximal 
ends  of  mtcs.  I  and  II  (fig.  2,  in  and  ra).  The  upper  surface  presents 
a  broadly  grooved  surface  for  the  radiale  (fig.  7),  with  a  projecting 
spur  on  the  anterior  face  that  continues  to  the  outer  border  of  mtc.  I, 
80  that  when  viewed  from  the  front  it  appears  to  completely  cover 
the  metacarpal.  On  the  pos^/Crior  external  side  a  somewhat  similar 
projection  overlaps  a  beveled  surface  on  the  outer  proximal  end  of 
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mtc.  II.    The  outer  end  of  this  projection  is  separated  by  a  notch 
from  a  smaller  process  on  the  anterior  border  that  also  rests  upon  a 


beveled  articular  facet  on  the  end  of  mtc.  II.  The  intermedium  has 
a  greatest  transverse  diameter  of  51  mm.;  greatest  antero-posterior 
diameter  is  40  mm. 
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The  ulnare  is  not  known.  Carpale  two  is  apparently  represented 
by  the  smaJl  flattened  osside  that  was  found  attached  to  the  proximal 
end  of  mtc.  II  (fig.  7c),  of  the  right  foot  which  is  in  close  apposition 
to  the  outer  anterior  border  of  the  intermedium.  A  detached  bone 
found  near  the  left  manus  is  regarded  doubtfully  as  representing  <;,. 
It  is  elongated  in  one  diameter  with  angularly  rounded  surfaces. 
There  is  no  clue  as  to  the  position  it  occupied  on  the  foot,  if  indeed 
it  represents  such  an  element.  Its  longest  diameter  is  31  mm.,  with 
a  least  diameter  of  1 1  mm. 

Met€uxurpu8. — ^The  complete  metacarpus  in  AOmwutus  apparently 
consists  of  three  elements,  there  being  no  trace  in  either  foot,  of  mtc. 
rV  which  is  present  in  the  manus  ^  of  OrnWioUsies  hermani  Osbom. 

Mtc.  I  is  a  short  heavy  bone  with  a  deeply  grooved  distal  end  that 
is  turned  inward  away  from  the  central  axis  of  the  foot.  The  articular 
facets  extend  well  upward  on  both  front  and  back  aspects  (filg.  7d), 
rising  about  equally  above  these  surfaces  of  the  shaft.  The  lateral 
pits  are  moderately  shallow,  the  outer  one  being  the  better  defined. 
Viewed  from  above  th^  proximal  end  is  subtriangular  in  outline  with 
a  shallow  concave  articular  end.  This  surface  is  opposed  i^  the  articu- 
lated foot  by  the  radiale  and  intermedium,  the  former  only  touching 
shghtly  the  hinder  internal  comer,  the  remaining  surface  being  closely 
applied  to  the  intermedium,  as  shown  in  the  right  foot,  where  these 
bones  were  found  articulated.  Mtc.  I  articulates  closely  on  its  upper 
half  with  mtc.  II  (fig.  2),  resting  in  a  broad  shallow  depression  on  the 
side  of  that  bone.  Mtc.  II  is  an  elongate  bone,  having  an  expanded 
subquadrangular  proximal  end,  rather  a  slender,  angular  rounded 
shaft,  and  a  less  expanded  but  broadly  grooved  distal  extremity. 
The  articular  surfaces  of  the  distal  end  of  this  bone  are  continued 
backward  in  the  form  of  two  lateral  condylar-like  facets,  which  are 
separated  by  a  deep  and  moderately  broad  notch.  The  external  one 
is  the  larger  of  the  two.  The  inner  border  of  the  proximal  end  is 
beveled  off,  forming  two  facets  of  imequal  size  for  the  articulation 
of  the  intermedium.  The  remaining  proximal  surface  is  smooth 
though  sloping  toward  the  outside  of  the  foot.  Mtc.  Ill  is  reduced, 
being  the  weakest  element  of  the  metacarpus.  Although  present 
with  both  feet,  it  was  detached  in  both  instances.  The  character 
of  the  surfaces  appears  to  indicate,  however,  that  in  position  it 
has  a  weak  articulation  with  mtc.  II  on  the  postero-extemal  angle 
as  shown  in  figure  2.  Unlike  the  other  metacarpals,  the  distal 
articular  end  is  not  grooved  but  is  smoothly  roimded  (fig.  7a).  The 
posteriorly  directed  facets  are  weakly  developed,  but  are  separated 
by  a  shallow  groove  as  in  mtcs.  I  and  II. 

PMUmges. — ^The  phalangial  formula  is  2,  3,  4.  All  of  the  digits,  as 
shown  in  figure  7,  are  terminated  with  latterly  compressed,  sharply 

>  H.  F.  Oabom,    Ball,  Am«r,  Nat.  Hist.,  rol.  19, 1903,  pp.  46a,  483,  figs.  2  and  3. 
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pointed  clawB,  the  first  being  especially  robust^  the  third '  much 
reduced  in  size.  The  proximal  phalanx  of  digit  one  is  the  longest  of 
the  series.  The  proximal  articular  surface  is  concave  supero- 
inferiorly,  with  a  strongly  developed  vertical  keel  which  articulates 
with  the  deep  groove  on  the  distal  end  of  mtc.  I.  This  keel  as 
shown  in  figure  7e,  divides  this  articular  end  into  two  unequal 
concave  surfaces,  the  larger  one  being  toward  the  outer  side  of  the 
foot.  ,It  is  inclined  to  the  vertical  axis  of  the  bone  and  when 
articulated  rotates  the  distal  end  so  that  the  imgual  phaUnx  is 
turned  inward  from  the  vertical  as  shown  in  figure  2.  The  articular 
surface  for  the  claw  is  broadly  grooved,  and  this  surface  extends  well 
backward  on  the  under  side,  thus  throwing  the  articulated  ungual 
downward  at  nearly  a  right  angle  to  the  longer  axis  of  the  first 
phalanx.  The  lateral  pits  are  comparatively  shallow,  the  one  on  the 
external  side  being  the  better  defined,  "^ewed  from  above  the  shaft 
is  quite  evenly  rounded  transversely,  while  the  ventral  surface  pre- 
sents a  flattened  aspect.  The  ungual  of  digit  one  is  especially 
robust,  with  a  regularly  curved  and  sharply  pointed  extremity. 
Well-defined  lateral  grooves  run  back  from  the  tip  on  both  sides, 
but  as  they  approach  the  proximal  end  curve  downward,  passing 
into  a  broad  smooth  surface  on  the  posterior  ventral  surface.  The 
proximal  articular  surface  is  keeled  as  shown  in  figure  7h. 

The  proximal  phalanx  of  digit  two  is  shorter  than  the  second  of  that 
toe.  The  proximal  end  of  the  former  is  expanded  especially  in  the 
vertical  direction.  The  proximal  end  as  compared  with  the  same  pha- 
lanx of  digit  one  is  only  slightly  concave  supero-inf eriorly  with  a  com- 
paratively low  obtuse  keel,  placed  more  toward  the  inside  of  this  end. 
Like  the  keel  on  the  proximal  phalanx  of  digit  one  it  is  placed  at  an 
angle  to  the  vertical  axis  of  the  bone.  The  concave  lateral  depres- 
sions on  either  side  near  the  distal  extremity  are  so  shallow  and  illy 
defined  they  could  hardly  be  designated  as  pits.  The  second  pha- 
lanx of  this  digit  is  sUghtly  longer  than  the  first,  with  a  sharply 
keeled  proximal  end  and  broadly  grooved  distal  articulating  surface. 
The  lateral  pits  are  small  but  well  defined.  The  ungual  phalanx  is 
intermediate  in  size  between  those  of  the  first  and  third  toes. 

The  proximal  phalanx  of  digit  three  can  be  distinguished  from  all 
others  in  the  foot  by  the  keelless,  but  cupped  articular  surface  of  the 
proximal  end  (fig.  7a).  It  is  relatively  short,  as  is  the  second,  the 
third  being  more  elongate.  The  proximal  ends  of  the  other  phalanges 
of  this  toe  are  keeled,  and  the  distal  ends  are  grooved.  The  ungual 
except  for  its  small  size  is  very  similar  to  the  imgual  of  digit  two. 
These  two  unguals  are  distinguishable  from  the  ungual  of  digit  one, 
not  only  by  difference  in  size  but  also  by  the  change  in  direction  of 
the  heavy  portion  below  the  articulating  surface.  In  the  two  former 
in  the  articulated  foot  it  looks  almost  directly  backward,  whereas  in 
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the  first  it  is  directed  downward  and  backward.  A  comparison  of 
this  foot  with  the  manus  recently  described  by  Lambe  ^  leads  me  to 
beheve  that  the  digit  designated  by  him  as  the  second  is  really  the 
first.  This  is  indicated  by  the  shortness  of  met.  I,  and  especially  by 
the  phalangial  formula.  In  all  associated  fore  feet  of  Theropodous 
dinosaurs  as  shown  in  the  accompanying  table,  there  are  two  pha- 
langes on  the  first  digit  with  a  progressive  increase  to  the  point 
where  some  of  the  lateral  toes  have  commenced  to  degenerate.  The 
lengthening  of  the  penultimate  phalanges  appears  peculiar  to  Thero- 
podous dinosaurs  and  is  a  mechanical  development  for  the  more 
perfect  use  of  the  talons  of  the  fore  feet.  The  principal  measure- 
ments of  the  bones  of  the  manus  are  shown  in  the  following  table: 


Measurements  of  Fore-Foot  Elements. 
Metacarpals. 


I. 

n. 

ra. 

R. 

L. 

R. 

L. 

R. 

L. 

Gzvatest  length 

mm. 
73 
35 
36 
35 

mm. 

mm. 
126 
56 
46 
22 

mm. 
122 
63 
46 
22 

mm. 

105 

29 

23 

11 

mm. 
97 

Qmtfist  tr&nsYW84  diameteTi  proxlipsl  ond 

28 

Oreatest  transyene  diameter,  distal  end 

23 

Least  tronsTerse  diameter,  shttTt 

10 

PJialanges. 


Greatest  length  first  row  phalanges 

Greatest  length  second  row  phalanges . 
Greatest  length  third  row  phalanges.. . 
Greatest  length  fourth  row  phalanges.. 


136 

118 


138 

120 


04 
102 
96 


42 

43 
55 
59 


Phalangial  Formulae  of  Various  Therofods. 


Names. 

Digits. 

Formation. 

Remarks. 

I. 

n. 

m. 

IV. 

V. 

Gorgosaunu  libratus  Lambe 

Ceratotaunu  ruukomit  Marsh. . 

OmiUu>Utte*  hermani  Osbom... 

0 
2 

2 
2 
2 
2 

2 
2 

2 

2 
3 

3 
3 
3 
3 

3 
3 

3 

3 
3 

0 

1 

0 

1 
0 
3 

0 
2 

3 

0 
0 

0 
0 
0 
0 

0 

1 

1 

Belly  River,  Up- 
per Cretaceous. 

Morrison,   Upper 
Jurassic. 

do 

Skeleton  in  Ottawa  Museum, 

Canada. 
Mounted    skeleton   in 

U.S.N.M.,  Cat.  No.  4735. 

Marsh's  fig.  D.  of  N.  A. 

(AUoiounufTQ^it). 
Mounted  skeleton  in  A.  M 

AUoiauTutfragUis  Marsh 

N.H..N0.587. 
Mounted  skeleton  in  A.  ki. 

Do 

Morrison,   Upper 

Jurassic. 
Upper  Jurassic... 

do 

Skeleton  in  U.S.NJf..  No. 

HaUoput  victor  Marsh. 

4734. 
Evidence  for   formula  un- 

OomptofrMJOim lonifipaiWsffxr. 
AnOiUaurw  polyzdut  Marsh. . . . 

known.   Specimen  in  Yale 
University. 
From  Macsn's  restoration  of 

Tirla««IC.    .      . 

the  skeleton. 
Formula  that  of  restoration 

AnehUaurut  coiurus  Marsh 

do 

bv  Marsh,  in  D.  N.  Am. 
Skeleton  in  Yale  Museum. 
Skeleton  in  Yale  Museum. 

I  The  Ottawa  Naturalist,  vol.  27, 1914,  pp.  219-131,  pi.  13. 
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The  more  important  progressive  changes  that  have  taken  place  in 
the  specialization  of  the  fore  limb  and  foot  in  the  carniyorous  dino- 
sauria  during  successive  geological  periods  now  appear  to  be,  (1)  a 
reduction  in  the  number  of  digits;  (2)  the  elongation  of  the  penulti- 
mate phalanges;  (3)  a  lengthening  of  the  scapula;  (4)  the  shortening 
of  the  fore  arm;  (5)  a  relative  reduction  in  size  of  the  entire  fore  Umb. 

With  the  exception  of  CeratosauruSf  which  has  both  inner  and  outer 
fingers  reduced,  all  of  the  other  known  carnivores  show  that  the 
reduction  in  the  number  of  digits  takes  place  on  the  outside  of  the 
foot.  Beginning  with  the  oldest  known  Theropods  from  the  Triassic, 
aU  are  found  to  possess  the  full  complement  of  five  digits,  though  the 
fifth  is  often  rudimentary.  In  the  Jurassic  we  find  in  Omitholestes 
that  the  fifth  digit  has  entirely  disappeared,  and  the  fourth  is  only 
represented  by  a  vestigal  metacarpal.  AUosaurus  appears  to  have 
gone  still  further  and  apparently  the  fourth  has  been  lost  and  the 
third  is  somewhat  reduced,  and  approximately  the  same  condition 
obtains  in  the  hand  of  ComaogTuUhua  from  the  Upper  Jurassic  of 
Bavaria. 

Our  knowledge  of  the  manus  in  the  Cretaceous  Theropodous  dino- 
saurs is  rather  meager  at  this  time,  but  a  specimen  recently  described 
by  Lambe  *  (Oorgosaurus  librcUus)  from  the  Upper  Cretaceous  (Belly 
River)  shows  a  still  further  reduction,  there  being  only  two  functional 
digits,  the  third  (fourth  of  Lambe)  being  represented  by  the  vestigal 
metacarpal  only. 

>  Ottawa  Naturalist,  vol.  28, 1914,  pp.  13-17. 
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A  SYNOPSIS  OF  THE  RACES  OF  THE  CRESTED  TERN, 
THALASSEUS  BERGII  (LICHTENSTEIN). 


By  Habby  C.  Obebholseb^ 

Of  the  Biological  Survey  y  United  States  Department  of  AgrictiUure. 


The  identification  of  United  States  National  Museum  material 
collected  in  the  East  India  Islands  by  Dr.  W.  L.  Abbott  has  involved 
a  canvass  of  all  the  races  of  ThaJasseus  hergii.  Some  of  these  have  a 
more  or  less  uncertain  status,  owing  to  the  divergent  views  of  recent 
authors;^  and  the  following  conclusions,  based  upon  a  careful  study 
of  the  questions  involved,  throws,  I  hope,  a  little  further  light  on  the 
relationships  and  geographical  distribution  of  the  various  subspecies. 
Although  the  specunens  examined  have  not  been  numerous,  only 
about  45,  they  are  of  unportance  since  none  of  them  was  available 
to  either  Mr.  Mathews  or  Mr.  Stresemann,  the  two  authors  who  have 
most  recently  monographed  the  species.  These  specimens  comprise 
the  collections  of  the  United  States  National  Museum  and  the 
Museum  of  Qomparative  Zoology  at  Cambridge,  Massachusetts,  and 
include  birds  from  most  ports  of  the  range  of  the  species,  together 
with  the  types  of  Sterna  rectirostris  Peale  and  Sterna  hergii  horeotis 
Bangs.  While  I  have  been  unable  to  see  examples  of  Thalasseua 
hergii  thdlassinus,  Thalasseus  hergii  vdox,  TTicHaBseua  hergii  haJceri 
or  Thalasseus  hergii  gwendolenaey  the  measurements  of  these  races 
given  by  Mr.  Sfcresemann,*  together  with  notes  which  Mr.  Mathews, 
who  has  had  access  to  Mr.  Stresemann's  material,  has  very  kindly 
furnished,  have  very  well  suppUed  the  deficiency. 

Measurements  in  this  paper  are  all  in  millimeters,  and  those  in  the 
tables  have  been  taken  as  in  the  author's  recent  paper  on  Butorides 
virescens.^  For  the  sake  of  comparison  I  have  added  the  wing 
measurements  of  each  race  as  given  by  Mr.  Stresemann;^  since,  owing 
to  the  fact  that  these  are  invariably  greater  than  my  own,  there 
seems  to  be  indication  of  a  difference  in  our  methods  of  measuring. 

1  Bangs,  Bull.  Mns.  Comp.  ZoOI.,  vol.  36,  igoi,  p.  257;  Mathews,  Birds  of  Australia,  vol.  3,  pt.  8,  Sept 
90, 1913,  pp.  846-347:  Stresemann,  Novlt.  Zool.,  vol.  21,  Feb.  35, 1014,  pp.  57-50. 

•  Novit.  Zool.,  vol.  31,  Feb.  25, 1014,  pp.  57-50. 

'  Oberbolser,  Proc.  U.  8.  Nat.  Mus.,  vol.  42,  Aug.  20, 1912,  p.  583. 

*  Novit.  Zool.,  vol.  21,  Feb.  25, 1914,  pp.  57-«». 
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The  names  of  colors  used  are  from  Mr.  Ridgway's  recent  ''Color 
Standards  and  Color  Nomenclature." 

The  geographical  distribution  of  Thdlasseus  hergii  is  extensive,  and 
almost  wholly  littoral,  reaching  north  to  the  Marshall  Islands,  the 
Riu  Eju  Islands  of  Japan,  southern  China,  northern  India,  the 
Persian  Gulf,  and  the  Red  Sea;  west  to  the  Red  Sea  and  German 
Southwest  Africa;  south  to  the  Cape  of  Good  Hope,  Madagascif, 
Rodriguez  Island,  Ceylon,  Sumatra,  Java,  southwestern  Australia, 
Tasmania,  the  Tonga  Islands,  and  the  Society  Islands;  east  to  the 
Paumotu  Islands,  and  the  Marquesas  Islands.  It  is  also  of  casual 
occurrence  in  Palestine.  Over  its  r^ular  range  it  seems  to  be 
resident  throughout  the  year. 

This  species  is  really  a  difficult  one,  and  presents  much  variation 
of  both  size  and  color  to  trouble  the  systematist;  but,  notwithstand- 
ing this,  it  is  possible  to  recognize  at  least  11  subspecies,  though 
most  of  them,  it  is  true,  rest  on  average  characters.  Much  to  reduce 
this  number,  however,  as  Mr.  Stresemann  has  done,  merely  serves 
to  increase  rather  than  to  decrease  the  difficulty;  for  the  latitude  of 
individual  variation  which  such  an  arrangement  allows  many  of  the 
forms  is  so  great  as  widely  to  overlap  and  seriously  impair  the  assign- 
able characters  of  some  of  the  other  forms  which  are  current  and 
certainly  worthy  of  recognition  by  name.  Although  there  is  con- 
siderable individual  variation  in  both  size  and  color  in  most  of  the 
subspecies  admitted  in  the  following  pages,  this  variation  does  not 
obhterate  the  usually  well-marked  average  characters  of  a  given  race. 
Notwithstanding  thi^  individual  variation  there  seems  to  be  little  or 
no  sexual  difference,  which  happpily  renders  unnecessary  separate 
comparisons  of  male  and  female. 

The  Juvenal  plumage  varies  considerably  from  that  of  the  adult, 
as  follows:  Whole  pileum  streaked  with  brown;  occipital  crest  dull 
dark  brown;  upper  parts,  including  superior  wing-coverts,  dull 
brown  mottled  with  white;  tail  mostly  dark  brown,  the  feathers 
tipped  with  white;  and  dark  portions  of  wing-quills  dull  dark  brown. 

The  present  species,  together  with  several  others  closely  allied, 
are  without  much  doubt  generically  distinct  from  the  members  of 
the  true  genus  Sterna,  the  type  of  which  is  Sterna  Tdrundo  Linnaeus. 
The  structural  diflferences  separating  Sterna  hergii  from  Sterna  At- 
rwnAo  consist  chiefly  in  relatively  shorter  tail,  this  not  over  half  the 
length  of  wing;  relatively  longer  bill,  this  at  least  two-elevenths  of 
the  length  of  the  wing;  stouter  bill;  less  prominent  angle  of  gonys, 
the  height  of  bill  through  this  angle  being  decidedly  less  than  at 
the  anterior  end  of  nostril,  while  in  Sterna  it  is  practically  the  same; 
and  the  presence  of  an  occipital  crest  of  pointed  feathers. 

The  generic  name  to  be  applied  to  the  group  including  Sterna  hergii 
has  been  somewhat  in  dispute,  for  it  involves  the  question  of  the  right 
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of  an  author  to  designate  as  the  type  of  a  polytypic  genus,  the  type  of 
which  has  remained  unfixed,  a  species  which  has  already  become  the 
monotypic  type  of  a  genus  subsequently  instituted.  There  seems, 
however,  to  be  little  doubt  of  the  wisdom  and  reasonableness  of  the 
affirmative  decision  in  such  cases.  The  nomendatural  situation  of 
the  generic  group  now  under  our  consideration  is  as  follows:  Boie 
was  the  first  author  to  divide  the  linnaean  genus  Sterna,  and  he,  in 
1822,*  proposed  the  generic  nameT%aZc»«et^  for  Sterna  caspia  Pallas 
(^Hydroprogne  caspia  [Pallas]),  Sterna  carUiaca  Gmehn  {  =  Sterna 
sandvicensis  Latham),  and  Sterna  anglica  Montagu  (^Odochdidon 
nUotica  [Gmelin]).  The  type  of  TTudasseus  was  first  designated  by 
Wagler  in  1832  ^  as  Sterna  cantiaca  Gmelin,  which  species  had,  how- 
ever, meanwhile  (in  1829)  been  made  the  type  by  monotypy  of  the 
genus  Actochdidon  Kaup."  The  latter  generic  term  must  therefore 
fall  as  a  synonym  of  TJidUisseus  Boie;  as  must  of  course  also  the  later 
Pdecanopua  Wagler,*  the  type  of  which  by  monotypy  is  Sterna  pde- 
canoides  King  (==  Thdlasseus  hergii  pdecanoides  [King]).  As  there 
seem  to  be  no  other  appUcable  names,  the  proper  generic  designation 
of  the  group  comprising  Sterna  hergii  is  therefore  TJuUasseus  Boie. 
The  following  species,  together  with  their  subspecies,  belong  to  this 
genus: 

TTudasseus  hemsteini  (Schlegel). 

Thalasseas  hergii  (lichtenstein). 

Thalasseus  hengalensis  (Lesson)  (= Sterna  media  Horsfield  not 
Vieillot). 

Thalasseus  degans  (Gambel). 

Thalasseus  eurygnathuB  (Saunders). 

ThaUiaseua  maximus  (Boddaert). 

Thalasseus  sandvicensis  (Latham). 
The  chief  differential  characters  of  the  recognizable  races  of 
ThcHasseus  hergii  appear  in  the  following  key: 

KBT  TO  THB  SUBSPBOBS  OF  THALABSBUS  BBBOO. 

a^  Size  larger  (wing  averagmg  more  than  350  mm.). 
6^  Upper  parts  of  a  much  psder  gray. 

c>.  Lighter  above ThdUu9eu»  hergii  hergii  (p.  518). 

f?.  Darker  above ThdUuHUB  hergii  gwendolenae  (p.  526). 

6'.  Upper  parts  of  a  much  darker  gray. 

c^  Larger  (wing  averaging  about  380  mm.) Thalasieua  hergii  haieri  (p.  619). 

c*.  Smaller  (wing  averaging  less  than  370  nmi.). 
d^.  lifter  and  larger  (wing  averaging  about  368  mm.). 

ThaUuseui  hergii  velox  (p.  619). 
fP.  Darker  and  smaller  (wing  averaging  about  357  mm.). 

ThdUuuui  hergii  edwardti  (p.  520). 

il8i8,1823,p.663. 

'Idem,  1883,  p.  1225. 

•  SUs.  Entwiokl.-0«8ch.  NatOrl.  Syst  Eur.  Thienrelt,  1839,  p.  81. 

«Ilit,1883,p.3n. 


Digitized  by  VjOOQIC 


518  PROCEEDTKGS  OF  THE  NATIONAL  MUSEUM.  vol.  49. 

a'.  Size  smaller  (wing  aveiagiiig  less  than  350  mm.). 

6*.  Upper  parts  very  dark  gray Thalasseus  bergii  aristObis  (p.  520). 

6^.  Upper  parts  medium  or  light  gray, 
c'.  Mantle  darker. 
d}.  Smaller  (wing  averagiDg  less  than  325  mm.). 

ThaUuteva  bergii  halodramtu  (p.  522). 
dP.  Laiger  (wing  averaging  more  than  325  mm.). 

e^.  Darker  above,  and  smaller Thala$9eu8  bergii  poliocercus  (p.  525). 

e^.  F^er  above,  and  laiger ThdUuaeus  bergii  peleoanoides  (p.  523). 

c'.  Mantle  paler. 

d^.  Laiger  and  darker Thalasseua  bergii  rectiroBtris  (p.  524). 

d^.  Smaller  and  lighter Thdasmu  bergii  thaiamnus  (p.  519). 

THALASSBUS  BBROn  BBRGH  (Llchtenstein). 

Sterna  bergii  Lichtenstein,  Verz.  Doubl.  Zool.  Mus.  Berlin,  1823,  p.  80  (Gape  of 

Good  Hope,  southern  Africa). 
Sterna  longirostria  Lesson,  Traits  d'Om.,  1831,  p.  621  (no  locality;  type-locality 

designated  as  Cape  of  Good  Hope  by  Stresemann,  Novit.  Zod.,  voL  21, 

February  25,  1914,  p.  57). 

Subspedfic  characters. — Of  large  size  and  pale  coloration. 

Measurements. — Wing,  340-372  (average,  351.4)  mm.;  tail,  175- 
193  (182.4);  exposed  culmen,  58-68  (62.2);  tarsus,  29-33  (31.6)-* 
Wing,  360-370  (364.3).^ 

Oeographical  distribution. — Coasts  of  southern  Africa,  north  on  the 
western  side  to  Walfisch  Bay,  German  Southwest  Africa,  and  on  the 
eastern  coast  to  Zanzibar,  off  German  East  Africa;  and  Madagascar. 

As  with  all  the  races  of  this  species,  there  is  considerable  individual 
variation  in  the  gray  of  the  upper  surface,  but  while  some  darker 
birds  occur,  the  average  is  considerably  lighter  than  in  any  of  the 
other  large  subspecies.  This  form  is  also  larger  than  any  other 
excepting  Thalasseus  bergii  vdox  and  Thal/isseus  bergii  bakeri. 

Detailed  measurements  of  the  specimens  of  the  present  race  ex- 
amined are  as  follows: 

MeasuremerUs  ofepecimens  of  Thalas9eu8  bergii  bergii. 


Museum  and  No. 

Sex. 

Locality. 

Date. 

Collector. 

i 

g 

1 

19 
1^ 

m 

U.8.N.M.  111440  «.. 

Inhambane,  Portu- 
guese East  Africa. 
do 

mm. 
346 

350 
372 
340 
350 

mm. 

178 

193 
182 
175 
184 

mm. 
£8 

68 
61 
66 
68 

mm. 
32 

n.8.N.M.111441>.. 

31 

U.S.N.M.103419S. . 

South  Africa 

E.L.Layard.. 

do 

do 

33 

M.0.Z.116M* 

M.C.Z.  11662* 

do 

do 



33 
29 

I  Five  specimens,  from  soutliierzi  Africa. 
>  Four  specimens,  measured  by  Stresemann. 
s  Used  in  measurement  ayerages  on  p.  618. 
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THALASSSUS  BKEOO  TSALASSDIUS  (SliMMumii). 

Sterna  hergii  thaUunna  Strbsbmann,  Novit.  ZooL,  vol.  21,  February  25,  1914, 
p.  57  (Goilon,  Rodriguez  Islaiid). 

Subspecific  charadera. — Similar  to  TJudasseua  hergii  bergii,  but 
decidedly  smaller  and  somewhat  lighter  in  color. 

MeasvremeTUa.^ — ^Wing,  330-336  (average,  333)  mm. 

Oeographical  diatributicn. — ^The  Seychelles  Islands,  south  to  the 
islands  of  Aldabra  and  Rodriguez. 

Although  the  original  series  was  small  and  we  have  nothing  to 
add,  this  race  is  apparently  recognizable.  It  is,  however,  in  color 
very  close  to  Thalasseua  hergii  rectirostris,  and  in  size  practically 
identical  with  ThaUiaaeus  hergii  crisiatus;  so  that  if  we  unite  these 
two'  as  Stresemann  proposes,  it  would  be  difficult  and  somewhat 
inadvisable  to  keep  Thalasseas  hergii  ihalassinus  separate. 

THALASSBUS  BSROU  VBLOZ  (Cretadiimir). 

Sterna  vdoz  Grstzschmar,  Rflppell's  Atlas  Reis.  N6rdl.  Afrika,  1826,  p.  21, 
pi.  13  (coasts  of  the  Red  Sea). 

Subspedfic  characters. — Similar  to  Thalaaseus  hergii  hergii,  but  upper 
parts  decidedly  darker. 

Measurements .^ — ^Wing,  356-380  (average,  368)  mm. 

Oeographical  distribution. — Coasts  of  the  Red  Sea  and  Gulf  of 
Aden  east  to  Sokotra  Island;  casually  north  in  winter  to  the  Sea  of 
Galilee,  Palestine. 

This  is  one  of  the  darkest  races  and  needs  comparison  with  only 
ThaJasseus  hergii  haJceri,  Thalasseus  hergii  edvxirdsi,  and  Thalasseus 
hergii  crisiaius. 

THALASSBUS  BEROU  BAKBRI  MatlMWi. 

Thalaueus  bergii  baieri  Mathbwb,  Birds  of  Australia,  vol.  2,  pt.  3,  September 
20,  1912,  p.  346  (Mekran  coast  of  southeastern  Persia  and  southwestern 
Baluchistan). 

Subspeci/ic  characters. — Similar  to  ThoHasseas  hergvi  vdox,  but  larger, 
and  with  darker  upper  parts. 

Measurements.*^ — ^Wing,  374-386  (average,  380.3)  mm. 

OeograpMcdl  distribution. — ^The  Konkan  coast  of  northwestern 
India,  northwest  to  the  coasts  of  the  Persian  Gulf. 

This  race  appears  to  be  easily  recognizable  by  size  alone,  for  it  is 
by  considerable  the  largest  form  of  the  species.  Although  we  have 
exanuned  no  specimens,  there  is  no  trouble  at  all  in  distinguishing  it 
from  all  the  other  dark  subspecies,  merely  from  the  measurements 
given  by  Mr.  Stresemann.^ 

1  Three  spedmens,  meanired  by  Stresemaim. 

*  Novlt.  Zool.,  vol.  21,  Feb.  25, 1914,  pp.  68^. 
9  Five  spedmens,  measored  by  Stresemann. 

« Six  specimensi  measured  by  Stresemann. 

•  NoTit  ZooL,  vol.  21,  Feb.  26, 1914,  pp.  67-^6& 
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THALA8S8US  BSROn  BDWAKDSI 

ThdUuseus  hergii  edwardri  Mathews,  Birds  of  Australia,  vol.  2,  pt.  8,  September 
20, 1912,  p.  347  (Ceylon). 

Svhapedfie  characters. — ^Resembling  ThaUtsseas  lergii  bakeri,  but 
decidedly  smaller. 

Measurements. — ^Wing,  347-351  (average,  349)  mm.;  tail,  162-181 
(171.5);  exposed  culmen,  61.5-65  (63.3);  tarsus,  31.5-32.5  (32).* 
Wing,  345-384  (average,  359.6)  mm.* 

Oeographical  distribution. — ^The  coasts  of  southern  India  and  of 
the  Bay  of  Bengal;  west  to  the  Laccadive  Islands;  south  to  Ceylon 
and  Tenasserim;  east  to  Tenasserim  and  Burma;  and  north  to  the 
mouth  of  the  Ganges  River  and  the  Laccadive  Islands. 

This  race  is,  in  size  at  least,  much  nearer  Thalasseus  bergii  vdox 
than  to  Thalasseus  bergii  baJceri,  which  is  geographically  adjacent; 
but  it  is  even  smaller  than  the  former,  as  well  as  apparently  some- 
what darker  above.  The  two  specimens  examined  measure  as 
follows: 

Measurements  of  specimens  of  Thalasseus  bergii  edtoardsi. 


Museam  and  No. 


Sex. 


LocaUty. 


Date. 


Collector. 


U.S.N.M.172«86«.. 
U.S.N.M.  172886".. 


Male... 
Female 


Bok  Pyln,  Tenas- 
serim. 
....do 


Feb.    9,1900 
do 


Dr.  W.L.Ab- 
bott 
do 


65. 
6L5 


32.5 
3LS 


THALASSBUS  BSROU  CRISTATUS  (I 

Sterna  cristata  Stephens,  Shaw's  Gen.  Zool.,  vol.  13,  pt.  1,  1826,  p.  146  (''China 
and  many  of  the  southeastern  islands  of  Asia. "  Definitely  fixed  as  China  by 
Mathews,  Birds  of  Australia,  vol.  2,  pt.  3,  September  20, 1912,  p.  347). 

Sterna  bergii  boreotis  Bangs,  Bull.  Mus.  Comp.  Zool.,  vol.  36, 1901,  p.  256  (Ishigaki 
Island,  Riu  Eiu  Islands,  Japan). 

Subspecijic  characters. — ^Like  Thalasseus  bergii  edwardsi,  but  much 
smaller. 

Measurements. — ^Wing,  308-344  (average,  326.7)  mm.;  tail,  135- 
178  (160.3);  exposed  culmen,  55-62  (57.3);  tarsus,  27-28  (27.6).* 
Wing,  324-344  (average,  333.5)  nmi.* 

Oeographical  distribution. — Coast  and  islands  of  southeastern  Asia 
north  to  Fu  Ghau,  China,  and  the  Riu  Kiu  Islands,  Japan;  south- 

1  Two  specimens,  from  Tenasserim. 

s  Seven  specimens,  measured  by  Strenemann. 

9  Used  in  measorement  averages  on  p.  £20. 

i  Four  specimens,  from  China,  Japan,  and  tbe  Phll^yplne  Island!. 

*  Eleven  specimen^,  measured  by  Stresemann. 
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east  to  the  northern  and  western  islands  of  the  Philippine  Archi- 
pelago; and  south  probably  to  Cochin  China. 

The  species  has  been  recorded  from  the  following  islands  of  the 
Philippine  Archipelago,  on  which  it  is  probably  represented  by 
ThdlaB8eu8  lergii  cristatus,  those  islands  followed  by  a  query  being 
doubtfully  placed  under  this  subspecies:  Agutaya,  Calamianes,  Cuyo, 
Luzon,  Masbate,  Palawan,  Balabec  (?),  Panay,  Guimaras  (?),  Rom- 
blon,  Sibuyan,  and  Tablas. 

The  birds  from  Palawan  Island  are  intermediate  between  Thalas^ 
8€U8  hergii  cristatus  and  Thalaaseua  lergii  pdecanoides,  but  are 
decidedly  nearer  the  former.  Mr.  Mathews  ^  has  referred  all  the 
Philippine  birds  to  the  present  race,  but  while  specimens  from  the 
northern  and  southwestern  islands  are  undoubtedly  this,  those  from 
Mindanao  Island  and  the  Sulu  group,  in  the  southernmost  part  of 
the  archipelago,  are  very  much  paler  and  belong  to  the  following 
apparently  undescribed  subspecies. 

The  proper  name  for  the  present  race  is,  as  Mr.  Mathews  has 
indicated,^  undoubtedly  Sterna  cristata  Stephens,'  based  on  birds 
from  ''China  and  many  of  the  southeastern  islands  of  Asia." 
Stephens,  in  addition  to  his  description,  quotes  Latham,'  whose 
account  refers  chiefly  and  properly  to  the  bird  from  China.  The 
Chinese  bird  is,  furthermore,  identical  with  that  of  the  Riu  Eiu 
Islands  recently  named  Sterna  lergii  boreotis  by  Mr.  Bangs,^  of  which 
we  have  examined  the  type.  The  specimens  we  have  seen  measure 
as  follows: 

MeamremerUt  of$pecimen»  of  Thala»seui  bergU  criitatui. 


Mosnim  and  No. 


8«K. 


LooaUty. 


Date. 


CdDaotor. 


M.C.Z.87a01>.... 
U.S.N.M.21ia68* 
U.8.NJL201056I 


U.S.N.M.10M21* 
U.B.N.M.201GS4. 


Male... 

Female 
Female 


Female 
Juvenal. 


lahlgaki  Island,  Riu 
Kiu  Islands, 
Japan.* 

Batangas  Bay,  Lu- 
Eon  Island,  FhiUp- 
plne  Islands. 

Islet  in  Malampaya 
Bound,  Palawan 
Island,  Phll^lne 
Islands. 

Amoy.  China 

Cuyo  Island,  Philip- 
pine Islands. 


Jane  15,1800 
Jcme  7,1008 
Sept.  12,1006 


Joly    4,1866 
Sept.  10,1006 


LZeoaakn.... 
P.  Bartsch..., 
£.  A. 


R.Bwinhoe... 
E.A." 


844 


808 


825 


27.5 
37 


1  Birds  of  Australia,  vol.  2,  pt  3,  Sept.  20, 1012,  p.  347. 
tShaw's  Qen.  Zool.,  toI.  13,  pt.  1. 1826,  p.  146. 

•  Gen.  Svn.  Birds,  vol.  3,  pt.  2, 1785,  p.  851;  Index  Om.,  voL  2, 1700,  p.  804;  Qen.  Hist  Birds,  vol.  10, 
1824.  p.  101. 

«  Bull.  Mus.  Comp.  ZooL,  vol.  36, 1001,  p.  256. 

•  Used  in  measurement  averages  on  p.  520. 

•  Type  of  flitenw  bfrytf  tersotit  Bangs. 
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THilLASSBUS  BERGH  HALODRAMUS,  new 

Subspecijie  characters. — Similar  to  TJudasseus  hergii  cristatuSy  but 
upper  parts  much  paler. 

Descnptwn.— Type,  adult  male,  No.  191382,  U.S.N.M.;  Pata 
Island,  near  Sulu  Island,  southern  Fhitippine  Islands,  November  25, 
1903;  Dr.  E.  A.  Meams.  Forehead  white;  crown  dull  white,  heavily 
spotted  with  fuscous  black;  an  occipital  crest  of  pointed  feathers 
black,  many  of  them  slightly  tipped  with  whitish;  broad  cervical 
collar  white ;  rest  of  upper  surface  gray,  between  light  mouse  gray  and 
light  neutral  gray;  tail  of  the  same  color,  but  the  feathers  white  on 
both  webs  basaUy,  this  on  all  but  the  middle  pair  occupying  about 
two-thirds  of  their  length;  terminal  portion  of  outermost  rectrices  aS 
but  the  very  tip,  and  most  extensively  on  outer  web,  dark  quaker 
drab,  rather  glaucous;  wings  of  same  gray  as  back,  the  outer  webs  of 
secondaries  darker,  somewhat  brownish,  the  primaries  also  darker,  the 
outer  quills  fuscous  black;  inner  webs  of  greater  coverts  and  of  most 
of  secondaries,  a  narrow  margin  on  inner  webs  of  inner  primaries,  a 
broad  margin  on  inner  webs  of  few  outer  primaries,  and  bases  of 
all,  white;  this  white  pattern  extends  on  outermost  primary  over 
the  inner  half  to  two-thirds  or  more  of  inner  vane,  and  reaches 
nearly  to  the  tip,  leaving  a  broad  band  of  fuscous  black,  about  4  to  6 
mm.  wide  next  the  shaft;  on  the  second  and  third  quills  it  is  somewhat 
narrower,  and  ends  in  a  wedge  some  55  or  60  mm.  from  the  tip  of  the 
feather;  sides  of  head  and  neck,  together  with  entire  lower  parts, 
including  the  hnings  of  wings,  white,  but  an  ante-orbital  spot,  an 
orbital  ring,  and  the  post-ocular  area  black,  flecked  with  white. 

Measurements.— Wmgy  303-327  (average,  315.9  *)  mm.;  tail,  137.5- 
168  (153.6);  exposed  culmen,  54-60.5  (57);  tarsus,  25-28  (26.7)». 
Wing,  335.» 

Geographical  distribution. — ^The  southern  and  southeastern  parts 
of  the  Phihppine  Islands.  Recorded  from  the  following  islands. 
Mindanao,  Pata,  Sulu,  Tawi  Tawi,  islets  off  Sibutu,  Siquijor,*  Negros,* 
Cebu,*  Bohol,*  Leyte,*  and  Samar.* 

It  is  with  considerable  hesitation  that  I  venture  to  name  another 
subspecies  in  this  much-divided  species,  but  there  seems  to  be  no 
other  satisfactory  disposition  to  be  made  of  the  birds  from  the  south- 
ern Phihppine  Islands.  They  are  clearly  not  referable  to  TJialasseus 
hergii  cristatus;  and  to  place  them  imder  Thdlasseus  hergii  pdecor 
noides  is,  on  account  of  their  very  inferior  size,  almost  as  much  out 
of  the  way.    These  Phihppine  birds  really  combine  the  small  size  of 

1  Some  of  these  spedzneiis  are  in  somewhat  v om  plumage;  oonseqaently  the  real  averaea  wing  meason- 
ment  should  be  slightly  greater  than  here  given. 

•  Nine  specimens,  from  the  Philippine  Islands. 

•  One  specimen,  measured  by  Stresemann. 

•  No  specimens  examined  from  this  island,  but  TJuUaaetu  bergii  htOodrttmut  is  the  probable  form  oocniTlqg 
here. 
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ThaHasseus  bergii  cristatus  with  the  pale  coloration  of  Thalasseus  bergii 
pdecanoides.  The  present  race  seems  to  he  confined  to  the  southern 
Philippine  Islands. 

Meoiurements  of  specimens  of  Thalasseus  bergii  halodramus. 


Museom  and  No. 

Sex. 

Locality. 

Date. 

CoUector. 

1 

g 

i 

1 

M.C.Z.  412341 

U.S.NJL  1010061.. 
U.SJI.M.  1013821.. 
U.SJf.M.  1013811.. 

Male.... 

...do 

...do«... 

Female. 
...do 

...do 

...do 

...do 

...do 

Ayala,     Mindanao 
Island,  Philippine 
Islands. 

Zamboanffa,  Mlnd^ 
nao  Island,  Phil- 
ippine Islands. 

PaHlsland,  oil  Sola 
Island,  Philippine 
Islands.* 

do." 

Deo.  10,1887 
Jan.  28,1004 
Nov.  26,1003 
do. 

E.L.Moseley. 

E.  A.  Mearns . 

do 

do 

do 

do 

E.L.Moseley. 

E.  A.  Mearns . 

do 

mm, 
330 

303 

326 

322 
827 

303*' 

mm. 
167 

140 

162 

168 
142 

166 
137.6 

mm. 
64 

60 

60.6 

67.6 
66.6 

65 
66 

67 

67.6 

mm, 
26.6 

37 

28 

37 

U.S.N.M.  1006731.. 

U.SJ^.M.  1006721.. 
M.CJ5.412251 

U.S.NJlf.  2006771.. 

Mati,   Mindanao 
Island.  Philippine 
Islands.* 

do 

Zamboanga,  Minda- 
nao Island.  Philip- 
pine Islands.     *^ 

Three     islets     off 
Sibutu      Island, 

Oct.  23,1003 

do. 

Nov.    2,1887 

Jan.     6,1006 

do 

27 

26 
27.6 

26 

U.SJI.M.2006781.. 

318 

167 

26 

THALASSEUS  BSROH  PELBCANOIDSS  (King). 

Sterna  pelecanoides  King,  Surv.  Inteitrop.  and  Western  Coasts  Aust.,  vol.  2, 1827, 
p.  422  (Australia:  i.  e.,  Torres  Strait,  northern  Queensland). 

Sterna  bergeri  [sic]  ("Lbcht."  [lege  "Licht.'*])  Ramsat,  Proc.  linn.  Soc.  New 
South  Wales,  1878,  p.  301  (based  on  *'Gould,  Bds.  Aust.  Handbook,  II, 
p.  394,  sp.  601'')  (Torres  Strait,  northern  Queensland). 

Svhspedfic  characters. — Similar  to  Thulasseus  hergii  Juihdramus, 
but  decidedly  larger. 

Meamrementa.—Wmgj  323-356  (average,  337.5)  mm.;  tail,  130-161 
(147.7);  exposed  cidmen,  65.5-66.6  (61);  tarsus,  24.5-30  (27.6).* 
Wing,  325-361  (343.1).» 

OeograpMcal  disirihitum. — ^The  East  India  islands,  Melanesia,  and 
northeastern  Australia.  Resident  north  to  the  Marshall  Islands, 
Admiralty  Islands,  New  Guinea,  Qilolo  Island,  Celebes,  Borneo,  and 
the  Natund  Islands;  west  to  the  southern  Malay  Peninsida  and 
Sumatra;  south  to  Java,  Savu  Island,  the  Aru  Islands,  Queensland, 
and  the  island  of  New  Caledonia;  and  east  to  the  New  Hebrides  and 
the  Solomon  Islands. 

1  Used  In  mMSoroment  average  on  p.  522. 
•Type. 

•  Wing  tips  sUghtiy  woni. 

4  Eight  spednMOs,  lh>m  the  East  India  islands. 

•  Twenty-nine  specimens,  from  the  East  India  islands,  the  Admiralty  Islands,  and  the  Lonisiade 
Arethipelago,  measured  by  Stresemann. 
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Notwithstanding  its  great  geographical  range,  this  form  appears, 
from  our  material,  not  to  be  divisible  into  further  races.  It  is  in 
color  near  ThoHaaseus  hergii  hergii,  but  is  darker  and  also  consideraUy 
smaller. 

The  Sterna  hergeri  of  Ramsay  ^  is  apparently  a  lapsus  eaUami^  or 
an  emendation  of  Sterna  hergii  Liohtenstein,^  but  has  for  its  baas 
the  ThaJasseus  cristalus  of  Gould,'  which  is  the  bird  from  Torra 
Strait. 

The  specimens  of  this  subspecies  examined  measure  as  follows: 

MeanaremenU  o/speeimem  of  Thalasseua  hergii  pelecanoides. 


Moseiim  and  No. 


8ez. 


Locality. 


Date. 


CoUwtor. 


U.8.N.H.219ia2«.. 
U.8.N.H.171029«.. 

U.S.N.M.  171010*.. 

n.8.N.M.  219121 «.. 
U.8.N.H.ia0i22«.. 

U.S.N.H.174653«.. 

U.8.NJC.1746fi2«.. 
U.8.N.M.2201W«.. 


Mate.... 
...do..... 

.do..... 


Female. 
...do..... 

...do..... 

...do..... 


Batavia  Bay,  Java.. 

Polo  Ejelong.  An- 
amba  IflLands. 

Polo  Mata,  Anamba 
Ifllands. 

Batavia  Bay,  Java.. 

Taojong  Pini;!,  Bll- 
llt<mlaland. 

Pulo  Laut,  Natcma 
Islande. 

do 

Weloome  Bay,  Ban- 
tam, Java. 


July  11,1900 
Aug.  30,1809 

Aug.  28,1809 

July  11,1900 
July  28,1904 

Aug.    8,1900 

.....do 

,    1910 


W.  Palmv. 
W.L. 


1351 


Abbott.  323 


.....do 

W.  Palmer.... 
W.L.  Abbott. 

.....do. 

do 

W.  Palmer.... 


824 

335 

835. 


mm. 

142 

158 

151 

130 


5160 
132 


66.5 
50 


62.5 
59.5 


55.5 


21.5 


3S.6 


TBLALASSBUS  BSRGU  RBCTIROSTSIS  (Peale). 

Sterna  rectirostria  Pbale,  United  States  Explor.  Exped.,  vol.  8,  1848,  p.  2S1, 
pi.  75,  fig.  2  (Fiji  Islands). 

Svhspecijic  characters. — Similar  to  ThaJasseus  bergii  pelecanoides, 
but  upper  parts  paler  in  both  adult  and  young. 

Measurements. — ^Wing,  332  mm.;  tail,  147;  exposed  cuhnen,  61; 
tarsus,  26.5.*    Wing,  342-362  (average,  349.8)  .• 

Geographical  distribution. — Polynesia.  Resident  north  to  fcho 
Phoenix  Islands;  west  to  the  Fiji  Islands;  south  to  the  Tonga 
Islands  and  the  Society  Islands;  and  east  to  the  Paumotu  Islands 
and  the  Marquesas  Islands. 

The  type  of  this  race,  described  by  Peale,'  is  in  juvenal  plumage, 
and  has  been  mounted,  but  is  still  in  a  good  state  of  preservation. 
Our  material,  however,  is  not  alone  sufficient  for  the  recognition  of 
Thdlasseus  bergii  rectirostris;  but  Mr.  Gregory  M.  Mathews  assures 
me  that,  after  again  examining  the  series  available  to  him,  he  is 
still  confident  of  its  validity  on  the  characters  above  given. 

1  Proo.  Lixm.  Soc.  New  South  Wales,  1878,  p.  801 . 

•  Ven.  DoaU.  Zool.  Una.  Berlin,  1823,  p.  80. 

•  Handb.  Biids  Aiut., yol.  2, 1866,  p.  894. 

•  Used  in  measaiement  averages  on  p.  628. 

•  One  specimen,  from  the  Paumota  Islands. 

•  Five  specimens,  from  the  Fiji,  Tonga,  Union,  and  Society  Islands,  measored  by  Stnaemann. 
'  U.  8.  Ezplor.  Sxped.,  vol.  8, 1848,  p.  281,  pi.  75,  tig.  2. 
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The  specimens  examined  in  the  present  connection  measure  as 
followB: 

Measyrtments  of  specimens  of  Thalasseia  herffii  rectirostris. 


Muaeum  and  No. 


Bex. 


LocaUty. 


Date. 


Collector. 


^ 


M.C.Z.48302>.. 
T7.8.N.M.  ISeW.... 


Female . 
JuTenal. 


liangareva  I..  Pan- 

motu  Islands. 
FtJl  Islands' 


Feb.    1,1906 


H.  B.  Blgdow. 

U.  8.  Exploit 
ingExpedi- 
Uon. 


mm, 
61 


40.5 


26.6 
26.6 


THALASSBUS  BSROU  POLIOCERCUS  (Ooald). 

Sterna  poliocerca  Gould,  Proc.Zool.  Soc.  Lond.,  1837,  p.  26  (Tasmania). 
Sterna  Novx-HoUandix  Puchsban,  Rev.  et  Mag.  Zool.,  1850,  p.  545  (Cuvior  MS.) 
(Australia)  (not  Stephens). 

[Pekomopus]  nigripennis  Bonapabtb,  Comptes  Rend.  Acad.  Sci.,  vol.  42,  1856, 

p.  772  (nom.  nov.  pro  Sterna  novaehoUandiae  "Ouvier"  [i.  e.,  Pachetan]) 

(Australia'). 

8vJ>8pedJu^  characters. — Similar  to  TludasseushergnpdecanaideSyhnt 
averaging  darker  and  slightly  smaller. 

MeasuremerUs. — ^Wing,  285-350  (average,  329.7)  mm.;  tail,  131- 
179  (156.9);  exposed  cidmen,  55-66  (59.6);  tarsus,  26.5-31  (27.9).* 
Wing,  326-353  (342.1).*^ 

Geographical  distrihvMon. — Coasts  of  New  South  Wales,  Victoria, 
and  South  Australia,  south  to  Tasmania. 

Although  this  race  is  very  close  to  Thalasseus  hergii  pdecanaides, 
in  both  color  and  size,  it  is  probably  worth  keeping  separate  on  the 
characters  given  above.  It  is  to  be  noted  that  the  present  form  is 
darJcer,  not  lighter,  than  Thalasseus  hergii  pdecanoides,  but  is  really 
somewhat  smaller,  as  writers  have  commonly  credited  it  with  being. 
It  is,  however,  paler  than  either  ThcHasseus  hergii  vdox  or  Thdktsseus 
hergii  cristatus,  as  well  as  much  smaller  than  the  first  mentioned. 
It  is  darker  than  Thalasseus  hergii  hergii,  and,  of  course,  decidedly 
smaller. 

The  name  commonly  applied  to  this  race,  when  it  is  differentiated 
from  Thalasseus  hergii  hergii  and  Thdktsseus  hergii  pdecanoides,  is 
Sterna  hergii  poliocerca;  and  the  subspecific  term  poliocerca  is  appar- 
ently correct,  since  Sterna  novaehoUaridme  Stephens  •  is,  as  Mr.  G.  M. 

>  Used  In  measurements  on  p.  624. 

•Tjrpc. 

^  SlnoePe{0O8nopt»f}i^pennit  Bonaparte  is  merdyasubstitate  name  for  5laiiafioi^^  PocbeFBa 

It  most  bave  the  same  type-locality;  and  therefore  Mr.  Btresemann's  designation  of  Tasmania  as  the  type- 
locality  (Novit.  Zool.,  vol.  21,  Feb.  26, 1914,  p.  68),  can  not  stand. 

*  Nine  specimens,  from  Australia  and  Tasmania. 

*  Thirteen  specimens,  fh>m  southern  Australia  and  Tasmania,  measured  by  Stresemaon. 

<  Sterna  Nmm  HoOandim  Stephens,  Shaw's  Oen.  Zool.,  vol.  13,  pt.  1, 1826,  p.  161  (Australia). 
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MathewB  has  discovered,  properly  appUcable  to  the  Australian  foim 
of  Sterna  anadheta. 
Detailed  measurements  of  specimens  examined  are  as  foUovs: 

Measiarementi  of  tpecimmt  of  Thalasieits  bergii  poliocarcuM. 


MofleamandNo. 

Sex. 

LooaUty. 

Date. 

CoUector. 

1 

i 

i 

1 

U.B.N  J€.  71684 1. . 

Male.... 

•ii&v.:: 

Female. 
Female? 
Juvenal. 

Illawarra,  New 
South  Wales,  Ana- 
tralia. 

TEtsmanJa 

mm. 
850 

334 
340 
285 

332 

320 
328 
320 
337 
331 

mm, 
100 

158 
146 
158 

173 

131 
131 
142 
170 
165 

DNS. 

63 

50.5 

50 

55 

66 

43.5 

66 

55 

63 

50.5 

1MB. 

H.G.Z.8781> 

W.Robertson. 
do 

31 

M.C.Z.  87821 

UB.N.M.  2118961. 

Ba^St^'VJctoiria; 

Australia. 
Helbouine,  Victoria, 

Australia. 
Tasmania. 

30 

7Ii 

M  C  Z.  120181  ... 

J.  McCoy 

V 

M.  C  Z.  27580.  .  . 

ws 

H.  C.  Z.  56054 1. .. . 

Australia 

Jan.     8,1807 
July  30,1807 
Dec.  20,1806 
Feb.    7,1807 

M.J.  Flood... 

do 

do 

do 

87 

M.C.Z.  560551.... 

do 

»5 

M.C.Z.  560561.... 
M.C.Z.660571.... 

do 

do 

27 
27 

THALASSBUS  BSROU  OWSNDOLBNAB  (ICatliews}. 

Sterna  ber^i  gwendolenae  Mathbws,  Novit.  2^1.,  vol.  18,  Januaiy  31, 1912,  p. 
208  (Rockingham,  Western  AuBtralia). 

Subspecijic  characters. — ^Like  Thalasseus  hergii  poliocercus  and  ThA- 
lasseus  bergii  pdecanoides,  but  decidedly  larger,  and  with  upper  parts 
paler  than  either. 

IfewureTnente.*— Wing,  343-377  (average,  360)  mm. 

Oeographical  distribution, — Coasts  of  western  and  northwestern 
AustraUa.  Resident,  south  to  southwestern  Western  Australia,  and 
north  to  the  western  part  of  the  Northern  Territory  (Melville  Island). 

This  form  I  have  not  been  able  to  examine,  but  judging  from  the 
descriptions  and  measurements  given  by  Mr.  Mathews^  and  Mr. 
Stresemann,'  it  is  a  vaUd  subspecies.  Birds  from  Melville  Island  in 
the  Northern  Territory  of  Australia,  though  close  in  geographical 
position  to  the  range  of  Thdlasseiis  hergii  pdecanoideSy  are  apparently 
much  nearer  Thahisseas  hergii  gwendolenae,  at  least  in  so  far  as  their 
size  is  concerned,  and  probably  are  best  referred  to  the  latter,  as 
already  indicated  by  Mr.  Stresemann,*  notwithstanding  their  north- 
em  locality,  which  is,  as  a  matter  of  fact,  not  so  very  f v  beyond  the 
northern  part  of  Western  Australia,  whence  come  other  examples  of 
Thalasseus  hergii  gwendolenae.  The  wings  of  five  specimens  from 
Melville  Island,  as  given  by  Mr.  Stresemann,  range  from  346  to  365 
mm.,  with  an  average  of  357  mm. 

>  Used  in  meosnrsment  averages  on  p.  525. 

*  Eight  specimens,  f^m  Western  Australia,  measured  by  Stresemann. 

*  Novlt.  ZooL,  vol.  18,  Jan.  31, 1912,  p.  208;  Birds  of  AustraUa,  vol.  2,  pt.  3,  Sept.  2Q,  1913,  p.  347. 

*  Novlt.  Zool.,  vol.  21,  Feb.  25, 1914,  p.  60. 
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THREE  NEW  SPECIES  OF  ANODONTITES  FROM  BRAZIL, 


By  William  B.  Marshall, 
AMiBtant  Curator,  Diviaum  of  Marine  Invertebrates  y  United  States  National  Museum. 


Among  some  Brazilian  naiads  recently  sent  to  the  United  States 
National  Museum  for  identification  by  Mr.  Dias  da  Rocha  of  Ceara, 
Brazil,  were  two  species  of  Anodontites  which  appear  to  be  new. 
They  are  from  Ceara,  Brazil.  They  are  not  represented  in  the 
Museum  collection,  nor  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  which  I  have  examined,  with  the  kind 
assistance  of  Dr.  H.  A.  Pilsbry.  I  have  been  unable  to  find  them 
described  in  the  literature  relating  to  the  genus  and  have  concluded 
that  they  belong  to  an  undescribed  species.  More  recently,  Mr.  da 
Rocha  has  sent  four  additional  valves  of  Anodontites  from  the  same 
locality.  Two  of  these  belong  to  typicslAnodontUes  sirmosus  Lamarck, 
while  the  other  two  belong  to  a  new  species. 

The  following  descriptions  and  figures  will  serve  to  define  the 
three  species: 

AirODONTITBS  8ALM01ISA,  mew  tpedei. 
Plate  67. 

Shell  moderately  thick,  rounded  in  front,  obtusely  angular  behind, 
widest  just  posterior  to  the  beaks.  Periostracum  thin,  with  a  dull 
polish,  marked  by  obscure  rays  which  are  formed  by  a  rufiling  of  the 
periostracum  itscJif .  Entire  surface  of  the  shell  marked  by  concentric 
impressed  lines,  which,  in  the  earlier  stages  of  growth  are  more  regu- 
lar, stronger,  and  nearly  evenly  spaced,  but  which  become  faint 
and  irregular  as  growth  progresses.  Periostracum  light  yellowish 
olive,  the  rest  stages  indicated  by  dark  Unes,  and  the  color  gradually 
darkens  from  the  beaks  to  the  margins.  Posterior  ridge  roimded, 
but  little  elevated.  Posterior  dorsal  area  with  a  low  rib  running 
from  the  beak  to  a  point  above  the  posterior  angle.  Beaks  eroded, 
salmon  pink,  and  this  color  shows  through  the  periostracum  for  some 
distance  from  the  beaks,  showing  that  the  material  of  the  shell  itself 
is  of  this  color.  Nacre  beautiful  salmon  pink,  the  color  deepest  in 
the  cavity  of  the  beak,  and  becoming  paler  and  more  iridescent 
toward  the  mai^ins.  Prismatic  margin  dull  greenish,  or  whitish 
tinged  with  green.  Surface  of  the  nacre  marked  by  innumerable 
fine  radiating  lines  which  are  part  of  the  nacre  or  of  the  sheU  substance. 
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Hinge  line  slightly  arched  and  not  making  a  sharp  angle  with  the 
anterior  and  posterior  margins.  Sinnlus  small  but  very  prominent 
and  almost  an  equilateral  triangle. 

The  type,  Cat.  No.  273688,  U.S.N.M.,  is  a  single  valve,  probably 
nearly  adult,  from  Ceara,  Brazil,  and  measures:  Length,  66  mm.; 
breadth,  38  mm.;  diameter,  if  both  valves  were  present,  would  be 
24  mm.  There  is  also  a  younger  specimen,  whch  measures:  Length, 
39  mm.;  breadth,  22  mm.;  diameter,  14  mm. 

This  species  shows  no  close  relationship  to  any  described  species. 
Its  nearest  relative  is  AnodontUes  wymani  Lea,  but  the  two  species 
differ  in  form,  color  of  periostracum  and  nacre,  and  especially  in  the 
color  of  the  prismatic  margin.  The  sinulus  of  wymani  is  long  and 
narrow,  while  that  of  salrrumea  is  nearly  an  equilateral  triangle.  The 
hinge  plate  of  wymani  is  short,  broad,  and  heavy;  that  of  mbtumea 
is  longer,  narrower,  and  lighter. 

ANODOimTBS  DAROCHAI,  lam  tpedei. 
Plate  68. 

Shell  very  thin  and  fragile,  somewhat  inflated,  regularly  rounded 
in  front  and  angulately  rounded  behind,  somewhat  constricted  just 
in  front  of  the  middle.  Widest  near  the  posterior  end  of  the  hinge 
line.  Beak  eroded,  upper  portion  of  each  valve  with  numerous, 
obscure,  evenly  spaced,  channeled  lines.  Periostracum  thin,  smooth, 
polished,  greenish  olive,  with  the  rest  periods  indicated  by  a  brownish 
line.  Posterior  ridge  evenly  roimded.  Posterior  dorsal  area  dark 
green  with  two  darker  green  rays.  Many  other  green  rays  over  the 
entire  surface  which  are  widest  and  darkest  posteriorly,  while  an- 
teriorly they  are  narrow  and  faint. 

Nacre  highly  iridescent,  suffused  with  a  lurid  cast,  marked  by 
fine  radiating  lines  in  the  texture  of  the  shell.  Channeled  concentric 
hues  of  the  outer  surface  showing  through.  Hinge  line  straight, 
making  abrupt  angles  with  the  anterior  and  posterior  margins. 
Cavity  of  the  beaks  and  vicinity  of  the  sinulus  diseased,  and  this 
disease  obscures  the  character  of  the  sinulus. 

The  type,  Cat.  No.  273687,  U.S.N.M.,  is  a  sin^e  valve  from  Ceara, 
Brazil.  It  is  not  yet  fully  adult.  It  measures:  Length,  76  mm.; 
breadth,  45  mm.;  diameter,  if  both  valves  were  present,  would  be 
24  mm. 

It  is  named  in  honor  of  the  donor,  Mr.  Dias  da  Rocha. 

A  young  specimen  from  the  same  place  sent  by  Mr.  da  Rocha 
possibly  belongs  to  this  species,  but  has  a  bluish  nacre  and  a  light 
greenish  periostracum.  Anodontnte^  sinuosua  ia  the  nearest  relative 
of  this  species.  The  former  is  nearly  tnmcate  posteriorly,  while  the 
latter  is  somewhat  nasute,  and  the  two  species  differ  in  other  respects, 
but  it  is  possible  that  a  large  series  of  specimens  would  show  A. 
darochai  to  be  a  variety  of  A.  dnuoaus. 
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ANODomrrBs  aukora,  m 
Plate  69. 

Shell  elongately  subquadrate,  regularly  rounded  in  front,  angularly 
rounded,  but  somewhat  attenuated,  posteriorly.  Early  shell  with 
concentric,  channeled  lines,  posterior  dorsal  area  with  evenly  spaced, 
concentric,  channeled  lines  which  fade  out  just  in  front  of  the  posterior 
ridge.  Anteriorly  the  shell  is  nearly  smooth.  Posteriorly  there  is 
a  succession  of  low,  broad  concentric  ribs.  Color  brownish-olive, 
glossy,  darkening  anteriorly  to  light  brown;  posterior  area  very 
dark  brown,  almost  blackish,  the  dark  color  here  sharply  differen- 
tiated from  the  lighter  color  of  the  rest  of  the  shell;  entire  surface 
more  or  lees  marked  with  radiating  brown  lines  varying  in  width  and 
intensity;  rest  periods  five,  indicated  by  darker  brownish  lines. 

Nacre  highly  iridescent,  with  a  lurid  cast,  marked  by  iimumerable 
radiating  straiae,  which  are  in  the  texture  of  the  shell.  Cavity  of  the 
beak  shallow.  Upper  portion  of  nacre,  including  the  hinge  line, 
blotched  with  lavender.  Prismatic  margin  very  narrow,  bluish-white. 
Hinge  line  nearly  straight,  making  an  abrupt  angle  with  the  anterior 
margin  of  the  shell,  but  scarcely  any  angle  with  the  posterior  margin. 

The  type.  Cat.  No.  273689,  U.S.N.M.,  consists  of  a  single  valve 
which  measures:  Length,  110  mm.;  height,  86  nmi.;  diameter,  if 
both  valves  were  present,  would  be  34  mm.  It  and  one  other  valve 
come  from  Ceara,  Brazil. 

Superficially  this  species  seems  to  be  most  nearly  related  to  Atio- 
dontUes  trapezidlis  Lamarck,  but  a  careful  study  of  form,  nacre, 
color,  and  other  characters  shows  a  closer  relationship  to  Anodonlnies 
sinuosiLS  Lamarck.  AnodontUes  trapezidlis  narrows  in  front  to  such 
a  degree  as  to  give  the  shell  a  generally  obUque  appearance.  The 
narrowing  in  A.  tmrora  is  much  less,  and  hence  the  shell  has  a  more 
quadrate  form.  The  difference  in  the  thickness  of  the  two  species 
is  very  great,  trapezidlis  being  much  the  thicker  and  much  heavier. 
The  nacre  of  trapezidlis  is  dull,  bluish-white  while  that  of  aurora  is 
highly  iridescent  and  has  a  lurid  cast.  In  nacre  A.  a/urora  agrees 
in  practically  aU  respects  with  A.  ainuosus. 

A.  sinuosus  has  a  generally  pathologic  appearance.  The  nacre  is 
blotched  with  purplish-brown  and  the  posterior  portion  of  the  shell 
is  rudely  constructed  and  looks  like  a  ''bad  job."  A.  oAirora  has  the 
purplish  blotches  on  the  nacre,  but  the  posterior  portion  of  the  shell 
neatly  finished.  It  is  possible  that  A.  sinuosus  if  grown  to  perfec- 
tion would  possess  the  elongated  form  of  A.  aurora  and  that  the 
latter  would  then  prove  to  be  a  variety  of  the  former. 

The  name  aurora  is  appropriate  for  the  species  because  of  the  play 
of  brilliant  colors  in  the  nacre. 
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Anodontites  SALMONEA. 
For  explanation  of  plate  see  page  527. 
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AN  ACCOUNT  OF  THE  CRUSTACEA  COLLECTED  BY  THE 
WALKER  EXPEDITION  TO  SANTA  MARTA,  COLOMBIA. 


By  A.  S.  Peabse, 

Honorary  Curator  of  Crustacea,  Univertity  of  Michigan. 


INTRODUCTION. 

The  Crustacea  of  Colombia  have  been  studied  now  and  then,  and 
some  species  have  been  described  which  are  not  known  to  occur 
elsewhere,  but  no  one  has  ever  visited  the  country  for  the  express 
purpose  of  studying  its  carcinological  faima.  It  was  with  great 
pleasure,  therefore,  that  the  writer  accepted  an  invitation  to  accom- 
pany the  Walker  Expedition,  sent  during  the  summer  of  1913  by 
the  Museum  of  Zoology,  University  of  Michigan,  to  investigate  the 
r^on  about  Santa  Marta,  on  the  southern  shore  of  the  Caribbean 
Sea.  A  general  account  of  the  country  has  been  published  elsewhere 
(Pearse,  '14). 

This  part  of  South  America  offers  an  admirable  variety  of  habitats. 
The  map  (fig.  1)  gives  the  general  features  of  the  country.  Along  the 
coast  there  is  a  strip  of  desert  about  7  miles  wide,  the  flora  of  which 
consists  largely  of  acacias  and  great  cacti.  Beyond  this  the  moun- 
tains rise  abruptly  to  the  snow  peaks  of  the  Sierras.  From  July  1 
to  26  the  party  made  its  headquarters  on  the  Cincinnati  Coffee  Plan- 
tation, at  an  altitude  of  4,500  feet,  whence  it  was  possible  in  a  single 
day  to  tramp  to  the  top  of  San  Lorenzo  (8,300  feet)  and  return,  or  to 
go  down  to  Minca  (2,000  feet).  The  moimtains  were  covered  with  a 
luxuriant  forest  and  it  rained  every  afternoon.  From  July  28  to 
August  4  we  studied  the  faima  about  "La  Rosa,"  an  irrigated  tract 
of  land  in  the  midst  of  a  desert,  the  aridity  of  which  was  relieved 
somewhat  by  swift  streams  originating  in  the  moimtains  above. 
From  the  desert  we  went  to  Fundacion,  a  village  on  the  bank  of  a 
good-sized  river  which  flowed  rapidly  over  a  sandy  bottom.  Here  it 
was  extremely  hot  and  there  was  rain  only  twice  during  the  two  weeks 
of  our  stay.  The  surrounding  coimtry  was  rather  dry  and  sandy; 
the  forest  being  less  dense  than  in  the  moimtains  above.  Two  days, 
August  22  and  23,  were  spent  in  the  mangrove  swamps  along  the 
Cienaga  Grande  on  Tasajera  Isla.  After  that  (August  25  to  30)  head- 
quarters were  made  in  Santa  Marta  and  the  sluggish  rivers  in  that 
vicinity  were  explored.  A  trip  was  also  made  to  Gaira,  a  village 
down  the  coast  near  the  mouth  of  a  river. 

Proceedinqs  U.  8.  National  Museum,  Vou  4^No.  2123. 

631 


Digitized  by  VjOOQIC 


632  PBOCBBDINGB  OF  THE  NATIOlfAL  MU8BUM.  tol.49. 

Through  the  indulgence  of  the  chief  of  the  expedition  the  writer 
was  able  to  devote  his  whole  time  to  the  collection  and  study  of 
crustaceans,  and,  as  a  thorough  search  was  made  in  each  locality 
visited,  the  list  of  species  is  believed  to  be  representative.  My  thanks 
are  due  to  Dr.  A,  G.  Ruthven,  who  led  the  expedition,  and  to  Mr.  F. 
M.  Gaige,  who  completed  the  party.  Both  were  constantly  on  the 
alert  for  crustaceans  and  helped  very  materially  in  securing  sped- 
mens  and  notes.  My  thanks  are  also  due  to  Miss  Mary  J.  Rathbun, 
who  read  the  manuscript  of  this  paper,  gave  many  valuable  sugges- 
tions, and  furnished  photographs  for  the  figures  of  the  crabs  appearing 
in  this  paper. 

OEUSTAOEAN  HABITATS. 

The  crustaceans  of  Colombia  live  in  a  variety  of  habitats.  The 
aquatic  representatives  may  dwell  in  the  cool  swift  torrents  on  the 
tops  of  moimtains,  in  the  sluggish  meandering  streams  of  the  low- 
lands, or  among  the  luxuriant  vegetation  in  the  swamps.  Terrestrial 
crustaceans  may  live  in  bromeliads,  in  the  rough  bark  of  trees,  among 
fallen  leaves,  under  logs,  in  rotting  tree  trunks,  in  the  ground  or  on 
its  surface.  Some  crabs  and  isopods  are  amphibious,  wandering  from 
land  to  water  and  back  again  as  suits  their  convenience.  The  habi- 
tats in  the  vicinity  of  Santa  Marta  may  be  grouped  under  the  fol- 
lowing headings:  Ocean,  mangrove  swamps,  streams,  forest,  desert. 

No  attempt  is  made  in  this  paper  to  consider  the  marine  Crustacea, 
but  it  is  impossible  to  study  those  of  land  or  fresh  water  without  dis- 
cussing many  marine  crabs,  such  as  the  Gecarcinidae,  Ocypodidae, 
Grapsidae,  and  Coenobitidae,  which  wander  about  on  the  banks  of 
estuaries  (Uca,  Gecarcinus),  climb  among  the  mangroves  (Sesarma), 
or  migrate  far  inland,  along  the  banks  of  rivers  (Cardisama). 

The  mangrove  swamps  along  the  Cienaga  Grande  swarmed  with 
fiddler  crabs  (Uca  mordax  and  U.  minax),  which  live  in  holes  in  the 
mud  among  the  thickly  crowded  aerial  roots.  Sesarmas  (S.  roherti) 
climbed  about  over  the  mangroves,  dodging  beneath  roots  or  into 
their  holes  when  disturbed.  These  mangrove  crabs  have  a  habitat 
which  furnishes  them  an  abundance  of  food,  but  they  often  fall  a 
prey  to  the  herons  and  raccoons,  which  are  extremely  conunon. 

The  streams  near  Santa  Marta  are  of  two  sorts:  (1)  Swift  mountain 
torrents  flowing  over  solid  rock  or  bowlders,  and  (2)  the  slow-flowing 
rivers  of  the  flat  country  along  the  coast.  The  rapid-flowing  moun- 
tain streams  contain  no  proper  crustacean  fauna,  though  the  amphibi- 
ous crabs,  Pseudothdphusa,  and  isopod,  PhUosda  nitida,  are  often 
found  there.  Both  these  crustaceans  are  also  of  frequent  occurrence 
on  land  at  considerable  distances  from  water.  As  soon  as  the  streams 
lose  the  impetus  of  their  descent  from  the  mountains,  however,  they 
are  invaded  by  a  horde  of  shrimps  and  prawns.  The  favorite  resort 
of  the  strange  Atya  acohra  is  among  the  collections  of  leaves  and  other 
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d6bris  which  catch  on  logs  or  sticks.  Here  they  spread  the  nets  on 
their  daws  and  scrape  up  the  organic  sustenance  which  the  surround- 
ing water  contains.  Prawns,  great  and  small,  lurk  under  stones  or 
logs  or  secrete  themselves  in  the  v^etation  along  the  shores. 

Swamps  supported  an  abundance  of  entomostracans,  but  with  the 
exception  of  an  occasional  fresh-water  crab  (Trich<)cUictylu8  quinqw" 
denUUus  or  T.  dentatua),  no  higher  Crustacea  were  found.  Ostraoods 
crawled  over  the  floating  vegetation,  copepods  and  cladocerans 
often  swarmed  in  the  water.  Around  the  mai^ns  of  swamps  land 
crabs  were  often  abundant,  living  in  short  burrows  beneath  logs. 

The  rain  forest  had  a  greater  variety  of  crustacean  inhabitants 
than  any  other  region.  This  was  to  be  expected  if  the  variety  of 
habitats  and  the  abundance  of  food  were  considered.  The  most 
widely  distributed  genus  was  PhUoscia,  P.  nitida,  being  the  most 
abundant  species.  This  isopod  was  usually  foimd  in  rather  damp 
places — ^under  stones  in  brooks;  along  the  edges  of  streams;  on  the 
groimd  under  leaves,  sticks,  logs,  or  stones;  in  bromeliads;  and  on 
trees.  When  the  foraging  ants  invarded  the  forest  it  could  be  seen 
fleeing  over  the  ground  or  up  the  trunks  of  trees.  P.  waOceri  and 
P.  culebrae  were  less  abundant.  They  were  found  under  logs  or 
leaves.  lAgyda  richardsonae  was  very  conunon  and  resembled 
PhUoecia  nitida  in  its  habits.  The  usual  haunt  of  Ovharis  hrevispinris 
was  under  the  scaly  bark  of  a  certain  tree  with  an  extremely  rough 
trunk,  though  it  was  sometimes  found  on  the  ground  imder  leaves  or 
logs.  Other  species  of  isopods  frequented  rotten  logs  or  the  ground 
under  fallen  Itoves.  Minea  ruthoeni  was  extremely  abundant  in 
such  situations.  The  forest  crabs  ui  the  region  about  Santa  Marta 
were  PseudoihdpJmM  pearaei  and  P.  dauaa,  which  were  conunon 
everywhere  at  the  Cincinnati  Coflfee  Plantation — ^under  logs  far  from 
water,  in  streams,  walking  over  the  groimd  during  showers. 

In  the  desert  along  the  coast  there  were  no  characteristic  crustar 
ceans  except  (7oeno&ito  diogenes  which  wandered  about  among  the 
sparse  vegetation  in  rocky  situations.  Nevertheless,  there  were  a 
number  of  crustaceans  in  the  desert.  Along  the  streams  where  the 
forest  crept  down  into  the  lowlands  some  characteristic  species 
from  above  were  found  (PhUoaeia  culebrae^  Oviaris  IremspiniSf  etc.). 
Some  crabs  (TricJu)d(ict!flu8  derUatus,  T.  pictus,  T.  guinquedeniaius) 
which  were  not  met  in  the  forest  at  higher  altitudes  were  also  found 
along  these  streams.  In  the  water  itself  there  were  the  shrimps  snd 
prawns  characteristic  of  larger  streams. 

REMARKS  ON  THE  ECOLOGY  OP  ORUSTAgEA. 

It  is  interesting  to  observe  how  in  their  habits  different  types  of 
animals  cling  to  racial  traditions.  Many  of  the  Amphibia,  such  ^ 
the  toads  and  tree  frogs,  are  truly  terrestrial,  yet  most  of  them  ff> 
back  to  the  water  during  the  breeding  season.    On  the  other  ba&u. 
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the  Reptilia  all  breed  on  land;  even  the  marine  turtles  and  sea  snakes 
which  spend  their  Uves  in  the  open  ocean  come  back  to  the  shore  to 
lay  their  egg?.  Among  invertebrates  representatives  of  but  two 
phyla  have  taken  generally  to  terrestrial  habitats — the  arthropods 
and  the  moUusks,  both  provided  with  a  strong  exoskeleton.  In  the 
Arthropoda  the  Crustacea  hold  a  position  like  the  Amphibia  among 
the  vertebrates,  for  they  are  in  the  midst  of  a  transition  from  aquatic 
to  terrestrial  habitats.  In  fact  this  dass  shows  every  gradation  in 
mode  of  life — ^marine,  fresh-water,  terrestrial,  arboreal.  Everything 
indicates  that  crustaceans  had  their  origin  in  the  ocean  and  subse- 
quently invaded  other  habitats.  What  are  the  factors,  then,  which 
have  been  influential  in  enabling  these  animala  to  take  up  new 
modes  of  existence  or  have  prevented  them  from  doing  so?  How 
have  they  left  the  ocean  and  become  adjusted  to  new  habitats  f 

Crustaceans  have  two  peculiarities  which  are  of  considerable  eco- 
logical importance.  They  carry  their  ^gs  about  with  them  so  that 
the  distribution  of  the  various  species  is  not  closely  limited  by  breed- 
ing conditions,  as  is  the  case  with  many  animala  which  deposit  eggs; 
as,  for  example,  insects  whose  larvae  require  particular  food  plants, 
fishes  which  can  nest  only  on  certain  kinds  of  bottom,  etc.  Further- 
more, the  class  as  a  whole  is  strongly  conmiitted  structurally  to 
respiration  by  means  of  gills  and  this  fact  has  apparently  offered  the 
most  serious  obstacle  to  the  invasion  of  the  land. 

The  lessened  salinity  of  fresh  water  has  apparently  not  been 
important  in  limiting  crustaceans  in  their  migration  in  streams, 
swamps,  or  lakes.  Several  orders  are  now  confined  almost  exclusively 
to  fresh  water.  Tet  some  species  which  live  on  land  or  in  fresh 
water  always  go  back  to  the  ocean  to  breed  (GoeTioUta,  Birgus). 
On  the  other  hand,  there  are  many  which  pass  their  whole  life  cyde 
away  from  the  sea  (many  Entomostraca,  Isopoda,  Potamonidae, 
Potamobiidae). 

The  food  habits  of  Crustacea  permit  them  to  live  almost  every- 
where. Most  species  are  omnivorous,  and  they  frequently  do  much 
good  as  scavengers.  If  feeding  habits  alone  were  considered,  it 
would  seem  remarkable  that  more  crustaceans  have  not  left  the 
ocean. 

Admirable  protection  is  afforded  by  the  exoskeleton  which  not 
only  serves  as  an  armor  but  prevents  desiccation.  Most  species  lurk 
in  holes  or  crevices  during  the  day  and  are  active  at  night.  Those 
which  feed  in  daylight  have  very  keen  vision  and  are  quick  to  react 
to  any  moving  object,  retreating  to  some  appropriate  hiding  place 
when  threatened  with  danger. 

In  changing  from  salt  to  fresh  water  or  from  water  to  land  respi- 
ration must  imdergo  marked  changes,  and  this  process  is  therefore 
of  great  importance  in  considering  the  ecology  of  Crustacea.  The 
simpler  crustaceans  breathe  through  the  general  body  surface  but 
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the  Malacostraca  have  generally  developed  special  gills  in  branchial 
chambers  on  the  thorax  or  in  connection  with  the  appendages.  The 
Crustacea  have  dung  to  the  gills  with  great  tenacity  and  instead  of 
acquiring  some  other  method  of  respiration  have  in  many  cases 
eyolved  elaborate  accessory  structiures  to  facilitate  the  proper 
operation  of  the  gills,  as  in  Oalappa,  Emerita,  etc.  It  is  interesting 
to  note  that  none  of  the  primitiye  crustaceans  have  become  terrestrial. 
Those  which  have  taken  up  their  abode  on  land  have  usually  been 
able  to  do  so  through  the  further  modification  of  already  specialized 
respiratory  organs.  Some  terrestrial  Malacostraca  fill  the  branchial 
cavity  with  water  before  going  on  land,  others  have  labyrinthine 
cavities  which  serve  as  limgs  developed  from  the  walls  of  the  branchial 
chambers  (Birgus,  Thalassina);  the  land  amphipods  have  lost  the 
thoracic  appendicular  gills  and  breathe  through  the  general  body 
surface;  the  isopods  breathe  through  their  flattened  pleopods  and 
some  have  even  developed  tracheal  tubes  like  those  of  insects  on 
these  appendages.  It  would  have  made  a  great  dijQPerence  in  the 
racial  history  of  the  Crustacea  if  they  had  hit  upon  tracheae  early, 
instead  of  recently  in  one  of  the  groups  already  adjusted  to  a  terres- 
trial existence.  Here  as  everywhere  in  the  course  of  organic  evolution 
success  has  brought  its  penalty.  Branchial  respiration  made  crusta- 
ceans so  successful  in  aquatic  habitats  that  the  race  got  in  a  rut  and 
became  so  set  that  it  could  not  easily  adjust  itself  to  land.  This 
limits  crustaceans  to  water  or  to  moist  situations;  comparativdy 
few  have  been  able  to  adjust  their  respiratory  processes  so  as  to  take 
their  oxygen  directly  from  the  air.  They  are  also  thus  exposed  to 
the  dangers  which  accompany  the  fouling  or  drying  up  of  water. 

In  their  reproductive  activities  the  Crustacea  have  one  peculiarity, 
which  has  already  been  mentioned,  the  habit  of  carrying  the  eggs 
and  young  during  part  of  their  development.  This,  with  the  fact 
that  most  eggs  or  embryos  within  the  eggshell  are  quite  resistant  to 
dessication,  makes  possible  adjustment  of  reproductive  habits  to 
fresh  water  or  land.  The  prawns  in  fresh  water  (MacrobrcuiJvium) 
differ  little  from  their  relatives  in  the  ocean  (Palaemon).  Many 
fresh-water  crustaceans,  however,  carry  the  yoimg  longer  than 
marine  species  of  the  same  type  {Astacidae),  and  in  some  the  young 
leave  the  parent  in  practically  the  adult  form  (Potamonidae).  Yet 
some  of  the  most  truly  terrestrial  species  go  back  to  the  ocean  to 
hatch  their  larvae  (Oi>eno5ito,  Birgus).  When  we  consider  the 
remarkable  powers  which  the  eggs  of  many  marsh  and  pool  inhabiting 
species  have  of  resisting  extreme  temperature  and  dessication 
(BraruMpuSf  Diaptomus,  Oypris),  it  seems  strange  that  no  entomos- 
tracans  live  on  land.  In  general  there  appears  to  be  nothing  about 
the  reproductive  activities  of  Crustacea  which  would  prevent  ready 
adjustment  to  land  habitats. 
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The  behaTior  of  crastaceaiis  is  such  that  life  in  any  sort  of  a  habitat 
might  be  possible.  As  a  rule  the  reactions  of  different  species  are 
rather  st^otyped  and  are  suited  to  a  particular  habitat.  Those 
species  which  are  closely  related  taxonomically  may  have  widely 
different  types  of  behavior.  Fiddler  crabs  are  diurnal,  while  Ocypode 
hunts  at  night,  yet  both  live  in  burrows  along  the  seashore  and  have 
dose  systematic  relationship.  Isopods  live  in  burrows  ia  wood, 
ding  to  aquatic  vegetation,  run  over  the  ground,  live  as  parasites, 
or  have  other  habitats,  each  inyolving  a  different  set  of  reactions. 
JSalarms  and  PoJyomfx  both  get  their  food  by  net  fishing,  yet  one  is  a 
Cirriped  and  the  other  a  Porcellanid.  The  behavior  of  crustaceans 
shows  great  specificity  in  rdation  to  particular  habitats  which 
indicates  that  the  dass  as  a  whole  is  plastic  and  has  been  able  to 
become  adjusted  to  a  great  variety  of  conditions. 

Summarizing  the  last  few  paragraphs,  it  may  be  said  that  respira- 
tion appears  to  be  the  chief  factor  which  has  kept  crustaceans  ia 
aquatic  habitats.  Reproduction,  salinity  of  water,  protection,  food, 
and  behavior  may  also  be  of  more  or  less  importance  but  their 
influence  is,  as  a  rule,  distinctly  secondary. 

The  next  poiat  to  be  considered  is  the  routes  which  crustaceans 
have  followed  in  their  migration  from  the  ocean  to  other  regions. 
I  think  we  may  assume  three  such  highways:  (1)  Through  the  rivers 
to  the  land,  (2)  from  ocean  directly  to  land,  (3)  from  marshes  to 
swamp  habitats  in  fresh  water. 

At  the  mouths  of  rivers  there  is  a  mingling  of  fresh  and  salt  water 
and  a  variety  of  crustaceans  hve  there,  some  wandering  from  sea  to 
river  and  back.  The  prawns,  so  characteristic  of  the  rivers  in  the 
Tropics,  doubtless  came  originally  from  the  ocean,  for  they  are 
dosdy  rdated  to  marine  species;  in  fact,  some  species  now  hve  in 
both  places.  The  crayfishes  and  river  crabs  probably  followed  the 
same  route.  Oardisoma  still  remains  near  the  mouths  of  rivers,  but 
other  genera  of  river  crabs  (Trichodactylus,  etc.)  never  enter  the 
ocean  and  are  found  far  inland.  The  prawns  and  shrimps  never 
wander  from  rivers  over  the  land,  but  crayfishes  conunoidy  do  so 
and  some  hve  in  holes  far  from  water.  Some  crabs  pass  most  of  their 
time  on  land  even  when  they  are  carrying  eggs  (Pseudoihelphusa). 

Along  the  ocean  there  are  many  crabs,  isopods,  and  amphipods 
which  feed  between  the  tide  marks  (Ohiridoiea)  or  above  {OrchesUa^ 
Uca,  Ocypode^  etc.),  or  even  climb  shrubs  or  trees  in  search  of  food 
(Sesarma),  yet  all  of  them  remain  near  the  seashore.  Doubties& 
the  terrestrial  hermit  crabs  (Birgus  and  Ooenobita)  started  in  this 
way,  but  now  do  not  return  to  the  ocean  except  to  breed.  Cahnan 
('11)  points  out  that  the  more  primitive  land  isopods  are  found 
nearer  the  sea  and  most  of  the  terrestrial  representatives  of  that 
group  appear  to  have  taken  their  way  from  sea  directiy  to  land.  The 
terrestrial  amphipods  {Orchestiaf  ToMtrus)  took  the  same  route. 
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Along  the  marBh-to-ewamp-to-land  route  a  number  of  crustaceans 
have  traToled.  Most  entomostracans  in  fresh  water  probably  came 
this  way  but  have  never  attained  as  far  as  the  land.  Possibly  some 
shrimps  (PaUiemanetea)  and  crabs  (Trichodaetyhu)  have  also  taken 
this  route,  the  latter  reaching  the  land. 

The  seclusive  habits  of  crustaceans  have  been  a  great  help  to  them 
in  their  landward  migration.    Most  terrestrial  species  are  burrowers 
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or  live  under  leaves  or  fallen  logs  during  the  day.  They  are  thus 
better  protected  from  their  predaceous  enemies  and  i^e  less  exposed 
to  dessication.  Starting  on  the  wet  beaches  along  the  shores  of  the 
ocean  or  of  rivers,  there  has  been  a  gradual  migration  to  damp  places 
under  stimips,  ston^,  and  leaves,  and  from  such  utuations  even  to 
arboreal  habitats,  imder  bark  or  anxong  foliage.  In  figure  2  the 
chief  routes  of  travel  are  shown. 
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In  Colombia  there  is  a  gradual  decrease  in  the  number  of  species 
of  crustaceans  in  going  from  the  shore  inland.  In  the  present  paper 
14  species  are  recorded  from  Santa  Marta  on  the  coast,  16  at  Funda- 
cion  in  the  low  coimtry  a  little  way  back,  10  at  ''La  Rosa/'  which 
is  about  7  miles  from  Santa  Marta,  12  at  the  Cincinnati  Coffee  Plan- 
tation at  an  altitude  of  4,500  feet,  and  4  (all  isopods)  on  San  Lorenzo 
(a  mountain  which  reaches  an  altitude  of  8,300  feet).  The  distri- 
bution of  species  in  local  habitats  was  as  follows: 

Forest,  15 — on  ground,  12;  under  logs,  10;  near  streams,  9;  in 
trees,  3;  in  bromeliads,  2. 

Streams,  12 — ^larger  rivers,  8;  mountain  brooks,  5  (7);  in  pools  in 
brooks,  6. 

Swamp,  11 — ^in  puddles,  8;  open  water,  5;  land  about  margin,  2. 

Desert,  1 — (CoeTiohita). 

GEOGRAPHICAL  AFFINITIES  OF  THE  CRUSTACEANS  OF  THE  SANTA 

MARTA  REGION. 

Of  the  Entomostraca  collected,  five  of  the  cladocerans  and  the 
ostracod  are  species  which  have  previously  been  taken  in  the  south- 
eastern United  States.  They  will  doubtless  be  found  to  have  a  wide 
distribution  when  their  range  is  known.  Diaptomus  marshi  has  been 
recorded  from  Guatemala  and  Panama.  Cyclops  leuckarti  and 
MacToihrix  laticomis  are  cosmopolitan. 

The  shrimps  and  prawns  are  for  the  most  part  species  which  range 
from  the  southern  United  States  to  Brazil.  Peneua  IrasilieTisis 
ranges  north  to  Massachusetts,  and  Atya  acabra  is  found  in  Africa. 
Coefoobita  diogenes  occurs  in  the  West  Indies,  Africa,  and  some  of  the 
Pacific  Islands. 

Two  genera  of  land  crabs  (Potamonidae)  were  collected  near 
Santa  Marta.  Of  the  three  species  of  Trichodactylus,  two  range  east 
and  south  to  Brazil,  the  other  northwest  to  Nicaragua.  The  four 
species  of  Pseudothelphusa  described  by  Miss  Bathbun  are  related  to 
species  which  are  found  south  and  west.  The  different  species 
therefore  have  relations  in  every  direction.  The  marine  crabs  are 
aU  species  which  have  a  wide  range  on  the  Atlantic  coast  of  both 
Americas,  some  even  extending  to  Africa  and  other  continents. 

The  isopods  which  are  not  new  range  through  Central  America 
and  the  West  Indies,  one  extending  to  Bermuda  and  the  Mediter- 
ranean. Doubtless  many  of  them  reach  farther  to  the  south,  but 
their  distribution  in  that  direction  is  unknown. 

The  crustaceans  treated  in  this  paper  add  nothing  of  great  impor- 
tance to  what  is  known  concerning  the  distribution  of  the  carcino- 
logical  fauna  of  South  America  and  the  West  Indies.  The  land 
crabs  mostly  range  southward,  the  entomostracans  and  isopods  north- 
ward, but  the  latter  premise  may  be  found  to  be  erroneous  when  the 
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central  and  western  parts  of  South  America  are  better  known.  No 
amphipods  were  found,  although  a  careful  search  was  made  in  every 
locality  visited.  No  Entomostraca  were  found  at  the  Cincinnati 
Coffee  Plantation.  This  was  doubtless  due  to  the  fact  that  there 
was  very  httle  swampy  land  or  standing  water. 

LIST  OF  SPECIES. 

COPEPODA. 

DIAPTOlffUS  MARSm  Joday. 

Quite  common  in  a  Birge-net  collection  from  some  pools  at  the 
edge  of  a  marsh  at  Fundacion,  August  15.  Previously  recorded  from 
Guatemala  and  Panama  (Marsh,  '13). 

ACARTIA  TONSA  DuM. 

Collected  at  surface  of  Cienaga  Grande  at  Tasajera  Isla  in  a  tow 
net  at  9  o'clock  in  the  evening  on  August  22.  Previous  records  from 
AustraUa,  South  Pacific,  and  Massachusetts. 

CTCLOPS  LBUCKARTI  Glaus,  m.  BDAX  rnrbet. 

A  common  species  on  the  lowlands.  Collected  in  Birge-net  as 
follows:  Artificial  pond,  Fundacion,  August  9,  11;  pools  along  rail- 
road, Fimdacion,  August  11;  swamp,  La  Rosa,  July  31;  pools  along 
railroad,  Santa  Marta,  August  29;  pool  covered  with  duckweed  in 
bed  of  Gaira  River,  Gaira,  August  27;  marsh,  Gaira,  August  27. 
CosmopoUtan. 

CLADOCERA. 

MOmODAPHNIA  MACLBATU  San. 

In  swamps,  at  Fundacion,  August  11,  and  at  Gaira,  August  27. 
Previously  reported  from  Louisiana. 

BURYALONA  OCCmKNTALIS  San. 

In  pools  at  edge  of  swamp,  Fundacion,  August  15.  Previously 
reported  from  Florida,  Texas,  and  Arkansas. 

ALONBLLA  KARUA  (Kliif ). 

In  pools  at  edge  of  marsh,  Fundacion,  August  15.  Previously 
reported  from  Louisiana,  Texas,  and  Arkansas. 

MOINA  BRACmATA  Jurine. 

Abimdant  in  an  artificial  pool,  Fimdacion,  August  9.  Previously 
reported  from  Wisconsin,  Nebraska,  and  Missouri. 

MACROTKMX  LATICORICIS  (Jniliie). 

In  the  marsh  at  Fundacion,  August  11,  and  in  pools  along  the 
railroad  at  Santa  Marta,  August  29.    Cosmopolitan. 
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P8SUDOSIDA  BIDSNTATA  Heitlck. 

In  pools  at  border  of  swamp,  Fundacion,  August  15.  Previously 
reported  from  southern  United  States. 

OSTRACODA. 

PARACTFRIS  PSRSLBOAK8  Hetrkk. 

Common  among  roots  of  floating  plants  in  a  swamp  near  "La 
Bosa"  on  July  30;  in  a  £€mna-filled  pool  in  the  woods  near  the 
same  place,  August  2;  and  in  the  marsh  at  Fundacion,  August  11, 
among  floating  aquatic  vegetation.  My  thanks  are  due  to  Mr. 
E.  W.  Sharpe  for  tie  identification  of  this  species,  which  was  origin- 
ally described  from  Alabama. 

ISOPODA. 

TTLOS  Z«ATRXIIU  Aodouln  and  Sarlpiy. 

A  single  specimen  was  captured  on  the  sandy  ocean  beach  at 
Santa  Marta.  Eange:  Odessa,  Tunis,  Algeria,  Bermudas,  Florida, 
and  (now)  Colombia. 

PmLOSGIA  CULSBRAB  Moore. 

Below  the  Cincinnati  Coffee  Plantation  this  species  was  abundant 
under  leaves  and  logs  in  the  forest  down  as  far  as  Minca.  It  was 
also  found  in  smaller  numbers  at  ''La  Eosa,"  where  five  specimens 
were  taken  in  a  cane  field  and  one  in  the  bark  of  a  rough-trunked 
tree. 

Thisspecies  has  previously 
been  reported  only  from 
Porto  Eico  (Moore,  '01). 
The  uropods  were  broken  off 
the  type-specimens,  hence 
are  shown  here  (fig.  3). 

PmLOSGIA  WALKSRI,  no 


Cotypes.—Cht.  No.  45931, 

Museum  of  Zoology,  Univer-     FicS-PmLoeciAcuLEWUs.  LnrxmopoDiifDnMOH. 

sity  of  Michigan.    Cat.  No. 

47949,  U.S.N.M.  Collected  at  the  top  of  San  Lorenzo,  Sierra  Nevada 
de  Santa  Marta,  Colombia,  8,300  feet  elevation,  under  stones  in  grass, 
by  F.  M.  Gaige,  July  10,  1913.    Orig.  No.  130. 

Body  very  slender;  4  by  1.1  mm.  Head  nearly  one  and  one-half 
times  as  long  as  broad;  front  somewhat  recurved  between  sides  and 
middle ;  sides  and  posterior  margin  rounded.  First  segment  of  thorax 
little  longer  than  those  following,  its  anterior  margin  curved,  the 
posterior  margin  nearly  straight;  anterior  angles  rounded  and  pro- 
jecting laterally  somewhat  beyond  the  sides  of  the  head.    Next  six 

Digitized  by  VjOOQIC 


542  PR0CBEDINQ8  OF  THE  NATIONAL  MU8BUM.  wl.». 

segments  about  equal  in  length;  last  three  with  posterolateral  an^es 
produced  but  rounded^  angles  of  last  reaching  to  end  of  third  abdom- 
inal segment.  First  three  abdominal  segments  about  equal  in 
length  and  shorter  than  either  the  fourth  or  fifth;  lateral  parts  of  the 
first  concealed  by  the  last  thoracic  segment.  Telson  short,  about 
as  long  as  preceding  segment,  apex  triangular,  rounded  at  tip. 

Eyes  rather  small,  with  10  facets.    Second  antenna  extending  to 
end  of  third  thoracic  segment,  spinuloso;  first  segment  short,  second 


Fia.  4.— PmLOBOA.  ▼ALKSU.   a,  Ajsnamk;  t,  tilson;  «,  ubopod. 

and  third  subequal  in  length;  fourth  one-fo\irth  longer  than  third; 
fifth  one-third  longer  than  fourth;  flagellum  3-segmented,  without 
the  slender  terminal  seta  about  as  long  as  preceding  segment.  Man- 
dible with  4-toothed  tip;  below  tip  are  two  plumose  setae;  lower 
down  a  brush;  no  palp.  First  maxilla  with  inner  plate  armed  with 
two  plumose  processes;  outer  plate  with  eight  curved  spines. 

Legs  slightly  increasing  in  length  from  before  backwaid.  Uropods 
with  basal  segment  broad;  outer  ramus  one-third  longer  than  inner 
one,  tapering;  inner  ramus  broad,  oval  (fig.  4). 

Color,  deep  brown;  a  broad  white  band  across  the  anterior  maigin 
of  each  thoracic  segment  (these  bands  give  the  isopod  a  striped 
appearance);  a  patch  of  irregular  longitudinjal  bands  extends  back 
from  the  anterior  band  on  each  side  of  the  thoracic  segments;  head 
with  many  small  elongated  white  markings.  Ventral  surface  white. 
Legs  white,  mottied  with  delicate  brown  markings. 

This  species  was  fairly  common  imder  stones,  grass,  and  logs,  and 
in  bromeliads  at  the  top  of  San  Lorenzo  (8,300  feet)  on  July  19  and 
23.  Two  specimens  were  also  taken  in  the  forest  below  at  an  alti- 
tude of  about  4,500  feet. 

PmLOSCIA  mmDA  Mian. 

This  was  an  abundant  species  in  the  forest  from  *'La  Eosa" 
(fig.  1)  to  the  top  of  San  f/orenzo.  It  was  usually  found  on  the 
groimd  among  leaves  or  under  logs  but  was  also  taken  on  tree  trunks, 
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in  brooks,  and  in  bromeliads.  At  the  top  of  San  Lorenzo  it  was 
found  in  the  groimd  imder  leaves  and  in  a  little  brook  that  started 
there.    Those  taken  at  high  altitudes  are  darker  in  color  in  alcohol. 

LXPTOTRICHUS  ORANULATUS  Bir.hiinliim. 

Thirty  specimens  of  this  interesting  isopod  were  collected — ^under 
some  bricks  in  the  patio  of  our  house  in  Santa  Marta;  in  a  log  in 
an  ant's  nest  and  under  leaves  in  the  forest  at  Fundacion;  xmder 
the  bark  of  a  rough  tree  near  ''La  Rosa.''  It  has  previously  been 
reported  only  from  the  Bermudas,  where  it  was  found  in  dead  coral. 

CXTBASIS  CINCTA  (DoDfUs)? 

A  small  specimen,  probably  referable  to  this  spedes,  was  taken  in 
the  forest  under  leaves  on  the  groimd  near  the  Cincmnati  Coffee 
Plantation.    Previously  recorded  from  Layon,  West  Lidies. 

CUBAKIS  BRBVISPZNXS,  iisw  fpadOB. 

Hohtype. — Cat.  No.  45981,  Museum  of  Zoology,  University  of 
Michigan.  Collected  on  trail  above  Minca,  Sierra  Nevada  de  Santa 
Marta,  Colombia,  2,200  feet  elevation,  by  A.  S.  Pearse,  July  15,  1913. 
Orig.  No.  91. 

Paratypes.—Cht.  No.  47944,  U.S.N.M. 

Body  contractile,  capable  of  being  rolled  into  a  ball;  dorsal  surface 
covered  with  strong  spines;  color  brown  with  a  narrow  horn-colored 


FtO.  6.~-CUBAB19  BBBTISPINIS.    a,  AIITBNNA;  €,  YEMTKilL  SURTACB  Or  WSOSt  TWO  xphoeea.;  k,  BUD;  tf 

TBL80K;  «,  X7S0P0D. 

margin  along  the  lateral  and  posterior  borders  of  all  free  somites, 
and  with  some  irregular  white  spots.     Length  9,  width  4.3  mm. 

Head  wider  than  long;  front  straight;  anterolateral  angles  roxmded. 
A  transverse  row  of  four  small  spines  in  front;  six  larger  spines  be- 
hind. Eyes  small,  rounded,  with  16  facets.  First  antenna  small  and 
inconspicuous;  second  having  flagellum  composed  of  two  articles,  the 
second  of  which  is  twice  as  long  as  the  first  (fig.  5). 
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First  thoradc  segment  with  lateral  parts  lai^e  and  laminar;  ante- 
rior and  posterior  angles  rounded;  dorsal  surface  of  epimera  concaye; 
bearing  29  spines.  Near  to  the  anterior  margin  are  two  large  spines 
followed  by  a  dear  space,  then  two  smaller  spines  and  a  single  median 
spine  projecting  beyond  the  posterior  border  of  the  segment.  On 
either  side  of  the  last  are  two  other  spines  of  similar  size.  The  remain- 
ing spines  are  on  the  sides  of  the  s^ment  but  do  not  come  from  the 
epimera.  Each  of  the  following  six  s^ments  has  17  spines:  eight 
across  the  anterior  borders,  three  near  the  middle  of  the  posterior 
border,  two  on  either  side  of  the  posterior  border  (the  inner  one 
smaller),  and  two  beyond  all  the  otiiers  near  the  epimera  on  either 
side.  All  thoracic  epimera  produced  and  flattened,  rectangular  with 
rounded  angles.  Coxopodites  distinct  on  first  and  second  s^ments, 
tapering  with  rounded  tips. 

First  somite  of  abdomen  barely  visible;  second  segment  short, 
covered  laterally  by  last  thoracic  somite,  unarmed;  third,  fourth,  and 
fifth  somites  each  with  a  single  stout  median  spine;  sixth  somite  with 
a  pair  of  lateral  spines  near  base.  Uropoda  rather  slender;  outer 
rami  small,  reaching  halfway  to  posterior  margin;  inner  rami  minute 
only  reaching  a  little  beyond  the  median  constriction  in  the  sixth 
abdominal  somite. 

The  usual  haunt  of  this  little  isopod  was  beneath  the  scales  of  a 
tree  with  extremely  rough  bark.  Once  two  specimens  were  found 
imder  some  stones  in  a  dry  creek  bed.  It  was  foimd  at  Fundacion, 
La  Rosa,  and  below  the  Cincinnati  Coffee  Plantation. 

CUBAKIS  OIOAS  Mian. 

Nine  specimens  were  collected  under  stones  at  Fundacion.  The 
color  of  this  species  is  rather  striking.  There  is  a  salmon-colored 
band  along  each  side  of  the  body,  extending  through  all  the  thoracic 
epimera;  dorsum  with  the  usual  lateral  markings;  distal  half  of  uro- 
poda salmon-colored.  The  coxopodite  of  the  first  somite  is  free  for 
one-third  of  its  length  and  does  not  reach  as  far  back  as  the  epi- 
merite.  There  is  a  well-developed  coxopodite  on  the  second  somite. 
Previously  reported  from  Nicaragua. 

MINCA,  ne-w  genus. 

First  pair  of  antennae  minute,  triarticulate.  Second  pair  of  an- 
tennae short;  flagellum  biarticulate.  Eyes  small,  composite.  First 
maxilla  with  two  plumose  processes.  First  three  thoracic  somites 
with  coxopodites  distinct  from  epimera.  Terminal  abdominal  seg- 
ment triangular.  Uropoda  vary  broad  and  flat,  extending  beyond 
tip  of  abdomen;  basal  segment  large;  entire,  tetragonal;  outer  ramus 
minute,  inserted  near  center  of  dorsal  surface  of  basal  s^ment;  inner 
branch  small,  linear,  not  reaching  to  tip  of  basal  artide. 

Type  of  germs. — Minca  Tufhveni  Pearse, 


Digitized  by  VjOOQIC 


HO.  2128.        CRUSTACEA  COLLECTED  IK  COLOMBIA— PEAR8E, 


545 


This  genus  differs  from  the  others  in  the  family  ArrriadillidicUie, 
{CubariSj  PseudarmadiUo)  in  (1)  the  shape  of  the  telson,  (2)  the 


FlO.  6.— MmCA  BUTUVKML     Ol,  FISST  ANTENNA;  O^,  SECOND  ANTENNA;  e,  YENTItAL  SUBTACE  Or  FIBST 

XHBBX  efdceba;  ml,  tost  maxilla;  m>,  second  maxilla;  mp,  maxillzped;  t,  telson^  «,  ubopod. 

structure  of  the  uropoda,  and  (3)  the  presence  of  free  coxopodites 
on  three  somites.  It  is  named  for  a  station  at  the  base  of  the  foot- 
hills near  Santa  Marta. 
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MIHCA  RUTHVBia,  new  fpadOB. 

Cotype. — Cat.  No.  45949,  Museum  of  Zoology,  University  of  Michi- 
gan. Cat.  No.  47945,  U.S.N.M.  Collected  under  logs  on  Cincinnali 
Coffee  Plantation,  Sierra  Nevada  de  Santa  Marta,  Colombia,  4,500 
feet  elevation,  July  17,  1913.    Orig.  No.  111. 

Body  finely  tuberculate,  pubescent  toward  posterior  end;  lengA 
16  mm.,  width  7.4  mm.  Head  not  produced  into  lobes;  very  short, 
less  than  one-third  first  thoracic  s^ment;  more  than  four  times 
wider  than  long.  Eyes  small  oval,  with  about  12  facets,  dose  to 
lateral  margins.  First  pair  of  antennae  inconspicuous;  second  pair 
with  the  basal  segment  short,  second  article  two  and  a  half  times  as 
long  as  first;  third  one-fifth  shorter  than  second;  fourth  nearly  twice 
third  and  subequal  to  fifth;  flagellum  2-8egmented,  with  the  second 
segment  slightly  longer.    First  niaxilla  with  two  plumose  processes. 

First  thoracic  somite  longer  than  any  other,  twice  as  long  as  sec- 
ond, which  is  subequal  to  the  six  following.  Coxopodites  distinct  on 
the  first  three  segments;  on  the  first  in  the  form  of  a  long  carina 
extending  the  whole  length  of  the  segment  but  diverging  more  poste- 
riorly; on  the  second  and  third  as  short  triangular  processes. 

Abdomen  composed  of  six  somites;  first  two  covered  laterally  by 
last  thoracic  s^ment.  First  five  somites  about  equal  in  length  when 
measTU-ed  on  median  line.  Terminal  segment  triangular,  obtuse, 
pointed;  posterolateral  margins  slightly  concave.  Basal  segment  of 
uropoda  laminar,  tetragonal,  extending  beyond  tip  of  terminaJl  seg- 
ment; external  ramus  minute,  conical,  inserted  near  center  of  dorsal 
surface  of  basal  segment;  inner  ramus  linear,  acute,  reaching  beyond 
tip  of  sixth  abdominal  segment  and  equaling  basal  segment  (fig.  6). 

Color  chocolate-brown  with  median  spots  and  lateral  yellowish- 
white  markings,  as  shown;  often  the  epimera  on  thorax  have  whit« 
spots. 

One  hundred  and  eighty-one  specimens  were  collected.  This  spe- 
cies was  abundant  under  logs  on  and  about  the  Cincinnati  Co£fee 
Plantation.  The  contents  of  the  stomachs  of  several  individuals 
were  examined  through  a  compound  microscope.  The  food  con- 
sisted of  minute  bits  of  rotten  wood  and  some  vascular  plant  tissue. 


SPHABROniSCUS  GAIOKI,  new  i 

Holotype. — Cat.  No.  45908,  Museum  of  Zoology,  University  of 
Michigan.  Paratype.—CAt.  No.  47946,  U.S.N.M.  Collected  in  high- 
est timber  on  San  Lorenzo,  Sierra  Nevada  de  Santa  Marta,  Colomhift) 
7,800  feet  elevation,  under  leaves  in  groimd,  July  23,  1913.  Ong* 
No.  161. 

Body  oblong,  convex,  contour  rounded  posteriorly;  contractile 
into  a  somewhat  flattened  ball;  length  4.4  mm.,  width  1.8  mm.  H6&n 
set  in  first  thoracic  segment;  front  sinuous,  with  a  slight  concavity 
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on  either  side;  lateral  angles  prominent.  Eyes  small^  with  14  facets. 
Second  antenna  robust,  with  3-segmented  flagellum;  covered  with 
many  minute  setae;  ultimate  segment  nearly  as  long  as  the  two  pre- 
ceding together,  terminal  seta  very  long.  First  mayilla  with  two 
plumose  processes  (fig.  7.) 

First  s^ment  of  thorax  not  twice  as  long  as  head,  with  two 
transverse  rows  of  large  tubercles;  longer  than  other  s^ments,  each 
of  which  has  a  row  of  tubercles  along  its  posterior  margin.  Coxopo- 
dites  not  distinct.  First  two  abdominal  segments  without  epimera; 
epimera  of  succeeding  s^ments  continuing  contour  of  body.  Ter- 
minal segment  nearly  twice  as  broad  as  long,  slightly  concave  on 
posterolateral  mai^ins;  tip  rounded.  Uropoda  with  basal  segments 
square  but  deeply  notched  on  posterior  border  near  median  angle; 
external  rami  longer  than  basal  segment,  iimer  rami  extending  to 
middle  of  outer. 


Fio.  7.— SPHAEBONiscirs  aAXOD.   a,  antenna;  m^,  nan  maxula;  m*,  bboond  icahlla;  mp,  maxilupbd 

«,UBQPOD. 

Color,  reddish-brown  with  irregular  bilaterally  symmetrical  mark- 
ings of  yellowish-white. 

Seven  specimens  were  taken  in  the  highest  timber  on  San  Lorenzo, 
at  an  altitude  of  about  7,800  feet,  in  the  ground  under  leaves,  by  Mr. 
F.  M.  Gaige,  on  July  23. 

SPHASROmSCUS  COLOBCBIXNSIS,  new  fpadOB. 

Holotype, — Cat.  No.  46957,  Museum  of  Zoology,  University  of 
Michigan.  Paratype. — Cat.  No.  47947,  U.S.N.M.  Collected  under 
leaves  and  logs  in  forest  south  of  Cincinnati  Coffee  Plantation,  Sierra 
Nevada  de  Santa  Marta,  Colombia,  4,800  feet,  by  A.  S,  Fearse,  July 
12,  1913.    Qrig.  No.  82. 

Body  oblong,  very  convex,  contractile  into  a  ball;  length  16  mm., 
width  5.8  mm.  Dorsal  surface  marked  with  very  minute  pearly 
granules  arranged  in  irregular  anastomosii^  lines.  Head  set  in  first 
thoracic  s^ment;    front  nearly   straight;    epistoma   rhomboidal. 
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Eyes  small.    FlagellTiia  of  second  anteima  3-segmented.    Tuner  lobe 
of  first  maxilliped  armed  with  two  plnmose  processes  (fig.  8). 

First  thoracic  segment  twice  as  long  as  head,  and  longer  than  any 
other  s^ment.  Coxopodites  not  distinct.  First  abdominal  segment 
with  lateral  parts  concealed;  second  without  epimera  but  not  con- 
cealed; the  epimera  of  the  next  three  segments  continuing  the  general 


FlO.  8.— SPASBONiaCUS  0OLO1CBIEN8IS.     a,  antenna;  l,  HEAD  AND  fUBT  THOBAQC 

maxilla;  ms,  second  xaslla;  mp,  mazilufbd;  u,  ttbopod. 

contour  of  the  lateral  margin.  Telson  broadly  triangalar,  twice  as 
broad  as  long,  obtuse,  slightly  concave  on  posterolateral  margins. 
Basal  s^ments  of  uropoda  large,  square,  with  a  notch  at  the  medio- 
distal  angle  for  the  exopodite,  which  extends  downward.  The  internal 
ramus  of  the  uropoda  slender,  reaching  about  as  far  as  outer  ramus, 
longer  than  basal  segment. 

Color,  brown,  with  paired  lateral  areas  which  contain  irregular 
yeUowish-white  lines. 
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This  isopod  was  f onnd  under  stones  and  logs  in  the  forest  about 
the  Cincinnati  Coffee  Plantation,  but  was  not  common.  Females 
carrying  young  were  collected  on  July  3  and  12. 

UOTDA  SICEUSnSONAB,  new  ipadOB. 

Chtype. — Cat.  No.  45721,  Museum  of  Zoology,  University  of  Michi- 
gan. Cat.  No.  47948,  U.S.N.M.  Collected  at  Cincinnati  Coffee 
Plantation,  Sierra  Nevada  de  Santa  Marta,  Colombia,  3,800  feet  ele- 
vation, by  A.  S.  Pearse,  July  3,  1913.    Orig.  No.  18. 

Body  oblong-ovate,  nearly  three  times  as  long  as  wide,  5.5  by  18.3 
mm.    Specimens  measured  vaiy  in  length  from  13.3  to  18.3  mm. 


FlO.  0.— LlOTDA  BICHABD60NAS.     a,  ANTEMKA;  C,  COFULA.TOBT  OBQAN;  l,  FIB8T  LEO  Or  MALE;  111,  fisaf 

maxilla;  mp,  maxilliped. 

Color,  mostly  gray  with  a  broad  light  band  at  the  sides  of  the  thorax; 
sometimes  a  few  white  spots  along  the  posterior  borders  of  thoracic 
segments;  usually  a  broad  rather  indistinct  darker  band  along  median 
dorsal  line.  Uropoda  6.2+  mm.  long  (broken),  slender.  Dorsal 
surface  of  body  smooth  with  a  few  scattered  minute  hairs.  Head 
twice  as  wide  as  long,  4  by  1.7  mm. ;  anterior  margin  arcuate.  Eyes 
elliptical;  truncate  on  median  margin;  space  between  eyes  in  front 
more  than  greatest  diameter  of  one  eye;  length  of  one  eye,  1.2  mm. 
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First  pair  of  antennae  small  and  inconspicuous.  Second  pair  of 
antennae  with  first  two  segments  short  and  subequal;  third  segment 
hardly  as  long  as  first  two  combined;  fourth  segment  twice  as  long 
as  third;  fifth  one-third  longer  than  fourth;  flagellimi  contains  about 
20  segments^  and  reaches  to  end  of  fourth  thoracic  segment.  Maxilli- 
ped  has  a  palp  of  five  articles  (fig,  9). 

Segments  of  thorax  subequal,  with  lateral  margins  smooth. 
Epimera  coalesced  with  s^ments,  usually  lighter  in  color  than  teiga. 
All  six  segments  of  abdomen  distinct;  the  first  two  shorter  than  the 
three  following  and  with  their  lateral  parts  covered  by  seventh 
thoracic  segment;  third,  fourth,  and  fifth  segments  successively 
larger.  Sixth  or  last  abdominal  segment  with  lateral  margins  par- 
allel; posterior  mai^gin  not  produced  but  somewhat  arcuate.  Abdo- 
men narrower  than  thorax. 

First  pair  of  legs  in  male  slender,  with  ventral  border  of  meros 
finely  serrate.  Copulatory  appendage  of  male  slender,  linear,  and 
nearly  straight.  All  l^s  ambulatory;  with  biunguiculate  dactylL 
This  species  resembles  L.  bcmdiniana,  but  the  first  l^s  of  the  male 
lack  the  armature  characteristic  of  that  species. 

It  was  abundant  in  the  forest  from  above  Minca  to  the  top  of  San 
Lorenzo.  It  lives  in  damp  places,  under  leaves,  logs,  and  stones, 
and  was  often  found  in  broolra.  Females  carrying  young  were  taken 
on  July  16,  18,  and  26. 

PROBOPTRUS  BrxuxxiiS  RldiaxdMii. 

A  female  of  this  species  was  found  in  the  branchial  chamber  of  a 
Macrobrachium  olferm  (Wiegmann)  collected  July  29  in  a  stream 
near  "La  Rosa." 

DECAPODA. 

MACROBRACHIUM  OLPBRSII  (Wlepnaan). 

This  species  was  very  common  in  the  streams  near  "La  Bosa" 
(fig.  1),  in  the  Manzanares  River  at  Santa  Marta,  and  in  the  Gaira 
River.  On  July  29  and  31  and  on  August  1  large  (64,  46.5,  46.3, 
42.6,  47,  66.7  mm.)  females  carrying  e^s  were  taken  in  the  rivers 
and  irrigating  ditches  near  "La  Rosa."  The  largest  specimen  cap- 
tured, a  male  measuring  73  mm.  in  length,  was  found  in  a  ditch  at 
the  same  place.    About  300  specimens  of  all  sizes  were  collected. 

This  prawn  usually  rested  under  stones,  among  fallen  leaves  or 
aquatic  vegetation  in  the  larger  streams.  It  is  widely  distributed 
through  the  West  Indies,  Mexico,  Central  America,  Venezuela,  Brazil, 
and  West  Africa. 

MACROBRACmUM  ACANTmiRUS  (Wlecnuma). 

This  was  the  only  prawn  collected  at  Fundacion,  where  it  was 
common  in  the  small  sluggish  streams;  it  was  not  found  at  any  of  the 
other  localities  visited.    Eighteen  specimens  were  collected.    Females 
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(46;  30;  42.3  mm.  in  length)  carrying  eggs  taken  on  August  8  and  14. 
This  species  ranges  from  Texas  to  Brazil.  Its  distribution  in  Colombia 
is  apparently  different  from  other  shrimps  and  prawns. 

MACROBRACmUM  JAMAICENSB  (H«riMt). 

This  species  was  quite  common  in  the  streams  near  ''La  Rosa" 
(fig.  1).  The  20  specimens  collected  were  seciured  in  the  streams 
along  the  margins  under  leaves,  among  vegetation;  and  under  stones. 
Two  females  carrying  eggs  were  taken  June  30.  They  measured  143 
and  130.5  mm.  in  length.  This  species  ranges  from  Texas  to  Rio  de 
Janeiro  and  is  also  found  on  the  Pacific  slope. 

AITA  8CABRA  LMdi. 

This  peculiar  shrimp  was  quite  common  in  the  swift  streams  fiowing 
among  bowlders  over  sandy  bottoms  near  "La  Rosa."  It  was  found 
among  or  imder  bimches  of  dead  leaves  which  had  accumulated 
against  sticks  or  stones.  Females  carrying  eggs  were  often  met 
during  the  first  week  in  August.  The  largest  of  these  measured 
62  mm.  in  length;  the  smallest;  26  mm.  Of  the  79  specimens  col- 
lected, the  largest  was  64.5  mm.  long.  This  species  is  widely  dis- 
tributed; being  found  from  Mexico  to  Venezuela  and  in  West  Africa. 

PBNBUS  BRASIUBNSIS  Lirtnffle. 

A  shrimp  which  is  abundant  in  the  Cienaga  Grande.  A  number 
were  purchased  from  a  fisherman  at  Puerto  Viejo.  Most  of  them 
measured  about  80  cm.  long.  They  have  10  (9)  rostral  spines  and 
the  antennular  peduncle  slightly  exceeds  the  tip  of  the  rostrum. 
This  species  is  foimd  from  Massachusetts  to  Brazil  and  has  also  been 
reported  from  West  Africa. 

COSNOBriA  DIOOBUBS  Mflua-Bdwaidt. 

On  August  29  Doctor  Ruthven  came  upon  a  great  drove  of  these  her- 
mit crabs  apparently  migrating  away  from  the  ocean  through  the  des- 
ert near  Santa  Marta.  His  attention  was  first  attracted  by  the  noise 
they  made  as  they  scratched  along  among  the  loose  bowlders,  sticks, 
and  dry  leaves.  It  was  estimated  that  about  500  individuals  were 
moving  over  an  area  about  200  meters  square.  Eleven  specimens 
were  preserved.  All  were  females  and  eight  were  carrying  eggs. 
The  range  of  this  crab  extends  from  West  Africa,  through  the  West 
Indies  to  the  Pacific  Islands.  Three  specimens  brought  back  aUve 
have  lived  in  the  vivarixmi  at  the  University  of  Wisconsin  for  a  year. 

TRICHODACTYLnS  (DnX>CARCnfnS)  DBNTATUS  (RandaU). 

This  crab  was  common  around  the  edge  of  swamps  and  in  pools 
and  intermittent  streams  at  Fxmdacion.  Near  swamps  they  were 
often  found  in  burrows  xmder  logs.  These  holes  sometimes  reached 
a  depth  of  20  cm.  and  often  had  no  water  in  them.  In  the  creeks  the 
crabs  were  usually  found  under  sticks  or  loose  stones.    The  largest 
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male  collected  measured  24.2  lom.  long  aud  30.5  mm.  wide;  the 
largest  female,  27  by  33  mm.  Sixty-eight  specimens  were  taken. 
This  species  ranges  southward  from  Colombia  through  Venezuela  and 
Guiana  into  Brazil. 

TSICHODACTTLUS  (DnX>CARCINUS)  PICTUS  (IClliw  Bdwaids). 

A  single  male  was  collected  under  a  pile  of  leaves  in  the  Fundacion 
Eiver  August  12.  It  measured  10.4  mm.  long  by  11  nun.  wide. 
This  species  is  found  in  Colombia,  Guiana,  Brazil,  Paraguay,  and  on 
the  upper  Amazon;  Young  ('00)  says  also  in  Peru. 

TSICHODACTTLUS  (TRICHODACTTLUS)  QUmQTJBDBNTATUS  Rafhlraii. 

This  crab  was  abimdant  in  little  pools  along  the  margins  of  the 
streams  near  ''La  Rosa."  It  also  was  common  with  T.  dentatus  at 
Fundacion  around  swamps  and  in  small  streams.  Females  carrying 
eggs  were  takeiv  at  Fundacion  August  8  (1)  and  on  August  11  (4). 
On  the  latter  date  a  male  and  female  were  found  together  in  a  hole 
under  a  log.  The  lai^est  female  measured  19.8  by  23.5  mm.  One 
hxmdred  specimens  were  collected,  the  largest  being  a  male  measuring 
20.9  by  25.5  mm.  The  range  of  this  species  is  from  Colombia  to 
Nicaragua. 

PSSUDOTHBLPmrSA  PBARSBI  Ratbbiui. 

Plate  70. 

Pieudothelphusa  peanei  Rathbun,  Proc.  Biol.  Soc.  Waahington,  vol.  28,  1915, 
p.  95. 

This  land  crab  was  abundant  on  and  near  the  Cincinnati  Coffee 
Plantation.  It  was  collected  in  the  forest  at  altitudes  from  3^500  to 
5,000  feet  in  a  great  variety  of  habitats — ^walking  over  the  ground 
during  rains,  on  land  under  logs  or  stones,  in  brooks  imder  stones,  in 
burrows  under  stones  along  streams. 

Paraiypes.—CfA.  Nos.  47950,  47952,  47953. 

PSBUDOTHBLPHirSA  CLAUSA  RaChbim. 

Plate  71. 

Pseudothelphusa  clausa  Rathbun,  Proc.  Biol.  Soc.  Washington,  vol.  28,  1915, 
p.  98. 

Quite  a  conunon  species  at  the  Cincinnati  Coffee  Plantation.  Its 
altitudinal  range  was  from  4,000  to  4,800  feet,  and  its  habits  similar 
to  P.  pearsei, 

Paratypes.--C2Lt.  No.  47951,  U.S.N3I. 

PSSUDOTHSLPmrSA  ANOULATA  Rathbiui. 
Plate  72. 

Pseudoihelphusa  angulata  Rathbun,  Proc.  Biol.  Soc.  Waahington,  vol.  28,  1915, 
p.  98. 
This  species  was  collected  only  once  under  stones  at  the  edge  of  a 
brooklet  in  the  forest  above  Minca;  altitude,  2,900  feet. 
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PSSUDOTHBLPBUSA  RUTHYBHI  Radilwii. 

Plate  73. 

Pseudothdphuia  nUhveni  Rathbun,  Plroc.  Biol.  Soc.  Washington,  vol.  28,  1916, 
p.  100. 

An  adult  female  of  this  species  was  collected  at  the  south  end  of  the 
Cincinnati  Coffee  Plantation  (2,500  feet). 

CALUNBCTSS  ORNATUS  Ordwmy. 

Parts  of  shells  left  by  raccoons  or  herons  were  common  in  the  man- 
grove swamps  at  Pimta  Gruesa  along  the  Cienaga  Grande.  This  spe- 
cies ranges  from  South  Carolina  to  Brazil  and  is  also  found  in  the 
Bermudas. 

SSSAIUCA  ROBKRTI  MlliM  Bdwacds. 

These  crabs  had  burrows  among  the  mangroves  at  Punta  Gruesa. 
They  walked  about  over  the  roots  or  climbed  in  the  trees.  Three 
specimens  were  taken  which  show  the  following  measurements  in 
millimeters: 


Length. 

Breadth 
ant. 

Breadth 
post. 

Front. 

UfkiA 

16.6 
14.9 
14.0 

ao.3 

18.6 
17.8 

16.3 
15.8 
16.2 

14.8 
13.3 
13.2 

Ma]« 

FwnalA 

This  species  is  found  throughout  the  West  Indies  and  in  Africa. 

ORAPSUS  ORAPSnS  (Lfamaeiu). 

Common  on  the  rocks  along  the  ocean  at  Santa  Marta.  Range, 
throughout  the  Tropics. 

CARDISOMA  OUANHUia  Latnllte. 

The  holes  of  these  great  crabs  were  abundant  on  the  clay  flats  at 
the  mouth  of  the  Manzanares  River  at  Santa  Marta.  They  were  also 
common  in  holes  about  the  roots  of  trees  along  the  Gaira  River  at 
Gaira.  Shells  and  claws  from  crabs  of  this  species  were  picked  up 
in  the  mangrove  swamp  at  Punta  Gruesa. 

At  the  mouth  of  the  Manzanares  a  careful  study  was  made  of  the 
habits  of  OardisoTna.  At  night  the  crabs  came  forth  in  hordes, 
walked  about  everywhere  over  the  flats,  and  climbed  into  the  trees. 
One  was  seen  in  a  tree  10  feet  from  the  ground.  In  feeding  the 
females  and  smaller  males  go  about  sifting  the  mud  between  both 
chelae,  but  do  not  pass  every  ^'handful"  they  grasp  up  to  the  mouth. 
The  big  males  use  only  the  smaller  claw.  Sevend  times  crabs  were 
seen  to  eat  fallen  leaves  from  trees.  One  would  take  a  leaf  in  his 
daw  and  start  nibbling  at  one  end,  and  this  was  continued  until  the 
whole  leaf  had  disappeared. 
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When  a  Cardisoma  digs  he  makes  frequent  use  of  his  great  claws, 
and  in  this  respect  differs  from  the  fiddler  crabs  (Pearse^  '12)  which 
Uve  on  the  same  mud  flats  with  him.  He  may  dig  up  a  lump  of  dirt 
with  his  chelipeds  or  gouge  it  out  of  the  ground  with  the  walking  legs 
of  one  side,  like  a  fiddler.  Dirt  while  being  carried  from  a  burrow  is 
hugged  against  the  body  by  either  chela  and  the  walking  leg  next  to 
it  or  held  in  both  chelae,  like  a  washerwoman  carrying  an  armful  of 
clothes.  Burrows  were  closed  by  pushing  up  soft  mud  from  the  inside, 
thus  shutting  the  owner  in. 

The  holes  were  often  dug  at  the  bases  of  trees  or  under  stiunps,  but 
many  were  scattered  oyer  the  open  flats.  They  went  down  to  water 
or  soft  mud. 

Cardisomas  keep  themselves  clean.  After  carrying  a  load  they  rub 
their  chelae  together  and  scrape  themselves  with  the  legs.  The  eye- 
stalks  are  wiped  with  the  maxillipeds. 

In  fighting  the  males  use  the  great  claws  after  the  manner  of  fiddle: 
crabs.    Combats  were  often  seen. 

Cardisoma  guanhumi  is  found  in  the  Bahamas,  and  from  Florida 
'Keys  to  Brazil. 

GBCARCmUS  LATERALIS  (Fieminvilto). 

Loose  carapaces  and  claws  were  found  at  Punta  Gruesa,  but  the 
only  living  specimens  were  seen  on  the  ocean  beach  at  the  mouth  of 
the  Manzanares  River.  A  male  and  a  female  were  collected  on  the 
night  of  August  27.  One  of  these  was  at  the  bottom  of  a  burrow  6 
inches  deep  on  the  sandy  beach.  Another  female  was  taken  two  days 
later  about  500  meters  from  the  river  at  the  edge  of  a  rock  sUde  in  the 
cactus  brush.  This  individual  had  established  herself  under  a  rock, 
where  she  had  made  a  shallow  excavation.  The  male  measured  37.2 
mm.  long  by  49.2  mm.  wide;  the  larger  female,  34.5  by  44  mm.  This 
species  ranges  from  the  Bermudas,  Bahamas,  and  Florida  Keys  to 
Colombia  and  Venezuela. 

UCA  MORDAX  (Smifli). 

Common  in  holes  in  the  clay  flat  at  the  mouth  of  the  Manzanares 
River,  where  it  associated  with  Cardisoma  gvarihumi,  and  at  Punta 
Gruesa  in  holes  in  sand,  under  logs,  and  among  mangrove  roots.  On 
August  29  a  female  carrying  eggs  was  captured  at  the  first  locality 
mentioned.  Thirty-five  specimens  were  preserved.  The  largest  male 
measures  12.5  by  18.8  mm.;  the  largest  female,  10.2  by  14  mm. 
Range,  from  the  Bahamas  and  West  Indies  to  Rio  de  Janeiro. 

UCA  MONAX  (La  Coate). 

Abimdant  in  the  mangroves  at  Punta  Gruesa.  Eighteen  specimens 
were  taken.  Size  of  largest  male,  20.5  by  29.8  nun.;  female,  16.1  by 
22.8  mm.  Range  (Smith,  '70),  Connecticut  to  Florida,  and  (now) 
Colombia. 
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OCTPODS  ALBICANS  Bom. 

Common  on  the  sandy  beaches  at  Santa  Marta  and  1  mfle  north  of 
Pmita  Gruesa;  burrowing  in  holes  along  the  ocean.  Range,  New 
York  to  Brazil. 
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EXPLANATION  OF  PLATES. 

(From  photographs  furnished  by  Mary  G.  Rathbun.) 

Plate  70. 

Paevdothdpkiisa  pearsei,  male. 

Feg.  1.  Paratype  (45865);  right  first  abdominal  appendage;  dorsal  view,  X  3. 

2.  Same  specimen;  abdomen,  X  3. 

3.  Same  specimen;  left  outer  maxilliped,  X  3. 

4.  Holotype;  dorsal  view,  X  1}. 

5.  Same  specimen;  front  view,  X  1}.  ' 

Plate  71. 
Paeudothelphusa  dauMty  male. 

Fia.  1.  Paratype  (45878);  left  first  abdominal  appendage;  inner  view,  X  3. 

2.  Same  specimen;  abdomen,  X  3. 

3.  Same  specimen;  left  outer  maxilliped,  X  3. 

4.  Holotype;  dorsal  view,  X  1}. 

5.  Same  specimen;  front  view,  X  IJ- 

Plate  72. 
Pseudothelpkusa  angvJata,  male,  holotype. 

Fig.  1.  Left  first  abdominal  appendage;  inner  view,  X  3. 

2.  Abdomen,  X  3. 

3.  Left  outer  maxilliped,  X  3. 

4.  Dorsal  view,  X  1. 

5.  Front  view,  X  1. 

Plate  73. 

PseudothdphuM,  nUhveni,  female,  holotype. 

Fig.  1.  Left  outer  maxilliped,  X  3. 

2.  Dorsal  view,  X  IJ. 

3.  Front  view,  X  1}. 
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PSEUDOTHELPHUSA  PEAR8EI. 
For  explanation  of  plate  see  page  556. 
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PSEUDOTHELPHUSA  CLAUSA. 
For  explanatiow  of  plate  8ee  paoe  656. 
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PSEUDOTHELPHUSA  ANQULATA. 
For  explanation  of  plate  see  paoc  556. 
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PSEUDOTHELPHUSA  RUTHVENI. 
For  explanation  of  plate  see  paoe  556, 
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NOTES  ON  THE  SPECIES  OF  THE  MOLLUSCAN  SUBGENUS 
NUCFJJiA  INHABITINQ  THE  NORTHWEST  COAST  OF 
AMERICA  AND  ADJACENT  REGIONS. 


By  William  Healet  Dall. 

Curator  of  MoUubTcb,  United  States  NatUmal  Museum, 


The  species  of  NuceHa  Bolten,  more  familiarly  known  as  Purpura 
but  not  the  Purpura  of  the  classical  writers  nor  of  Martjni  in  1784, 
are  so  far  as  known  confined  to  the  Northern  Hemisphere,  and 
flourish  especially  in  its  cooler  waters,  some  species  extending  their 
range  nearly  to  the  Arctic  Circle.  The  type  of  the  subgenus  is  the 
solitary  North  Atlantic  species  N.  lapiO/as  of  Linnaeus,  the  genus 
Thais  Bolten,  covering  both  the  northern  and  tropical  groups.  The 
synonymy  has  been  exhaustively  treated  in  another  pubhcation.* 
The  history  of  N.  lapiUus  has  been  worked  up  by  the  Rev.  Dr.  A.  H. 
Cooke  in  a  recent  paper*  and  he  included  a  notice  of  the  Pacific 
species,  the  synonymy  of  which  had  been  previously  considered  by 
Vanatta.' 

The  very  rich  series  of  these  shells  contained  in  the  United  States 
National  Museum  and  the  doubts  expressed  as  to  the  relations  of 
several  of  the  nominal  species  suggested  that  a  review  of  the  North 
Pacific  forms  might  properly  supplement  Doctor  Cooke's  admirable 
paper  on  the  Atlantic  species. 

The  nucleus  of  the  northern  species  of  NuceHa  is  smooth,  white, 
slightly  gibbous,  with  an  apical  dimple  and  one  and  a  half 
whorls.  No  essential  variation  from  this  type  has  been  noted  in 
any  of  the  species.  In  adults  it  has  generally  been  lost  through 
attrition.  The  extreme  tip  is  bulbous  and  relatively  large.  The 
transition  from  the  nuclear  to  the  adolescent  stage  is  abrupt,  the 
newer  surfaces  taking  on  at  once,  above  the  suture,  two  or  three 
strong  spiral  ridges. 

The  nucleus  of  the  tropical  species  is  different.  It  is  very  difficult 
to  obtain  specimens  in  which  it  is  intact,  even  in  the  very  young. 

1 U.  S.  Geological  Survey,  Professional  Paper  No.  59,  Wadiington,  1909,  pp.  4(MS1. 
>  Prooeedin^B  of  the  Malaoosoological  Society  of  London,  vol.  11, 1915,  pp.  192-209. 
•  The  Nautflus,  vol.  24, 1910,  pp.  37-38. 
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In  the  instances  when  I  was  ahle  to  detect  it  the  color  was  invariably 
reddish  brown.  Instead  of  the  bulbous^  slightly  irr^ular  nudens 
noted  in  NuceTUij  Thais  hiserialis  has  a  regular,  somewhat  dome- 
shaped  nuclear  spire,  with  very  minute  apical  portion  and  two  and 
a  half  regularly  coiled  smooth  whorls.  PateUipurpura  patvla  has 
the  nuclear  spire  elevated  and  trochiform,  the  apex  very  minute 
and  whitish,  the  remainder  dark  reddish  brown,  smooth  and  polished; 
in  all  about  four  and  a  half  whorls.  T.  columeOaris,  though  not  so 
well  preserved,  seems  to  have  a  similar  nucleus.  Li  all  cases  the 
transition  between  the  nucleus  and  the  adolescent  sculpture  is 
abrupt. 

The  sculpture  in  Nueeda  may  be  axial  or  spiral  or  both.    It  may 
be  entirely  obsolete  over  the  greater  part  of  the  shell,  but  no  matta- 
how  smooth  the  latter  appears  there  are  always  traces  of  the  spiral 
ridges  which  inmiediately  follow  the  smooth  nuclear  portion^  pro- 
vided the  apical  part  of  the  specimen  is  not  worn. 

The  spiral  ridges  of  the  nepionic  shell  between  the  sutures  are 
persistent  in  sculptured  specimens.  They  increase  by  intercalation^ 
and  the  number  of  major  ridges  is  quite  constant  in  each  species; 
the  diflFerences  arising  largely  from  the  close  or  lax  coiling  of  the 
whorls,  which  may  sometimes  leave  exposed  ridges  which  are  usually 
hidden  under  the  suture.  Between  the  major  ridges  there  are 
frequently  numerous  minor  threads  which  are  irregular  in  number 
and  strength.  In  rare  cases  one  or  more  major  ridges  will  split  into 
two  or  more  small  ones,  which  do  not  materially  differ  from  the 
minor  threads  in  size  or  appearance,  but  usually  the  discrimination 
between  the  two  classes  is  not  difficult. 

Beside  the  regular  threads  on  iV.  lameUom  there  are  fine,  almost 
microscopic,  more  or  less  obsolete  spiral  striations,  which  are  hardly 
perceptible  except  in  specimens  entirdy  free  from  surface  erosion. 

In  one  variety  of  JV.  mruMcuUUa  the  major  spirals  are,  as  it  were, 
flattened  down  until  the  interspaces  are  reduced  to  sharply  incised 
hnes,  and  the  shell  exhibits  a  very  marked  contrast  to  the  variety 
with  elevated  ridges  and  channeled  interspaces  which  Middendorff 
named  decemcostata.    But  there  are  intermediate  variations. 

In  some  mutations,  while  one  or  two  major  spirals  persist  near  the 
periphery  of  the  whorls,  the  space  between  them  and  the  preceding 
suture  will  be  flattened,  giving  a  conical  aspect  to  the  whorls.  In 
others  the  spiral  sculpture,  after  the  first  nepionic  turn  or  two,  may 
have  become  quite  obsolete,  the  whorls  inflated,  and  the  sutures  deep, 
giving  the  shdl  the  aspect  of  a  Ohrysodomus.  The  axial  sculpture 
in  lameUosa  usually  takes  the  form  of  elevated  sharp  lamdlae  crenu- 
lated  by  their  intersection  with  the  major  spirals.  In  some  cases  the 
lamellae  are  low  except  where  they  cross  the  spirals,  and  in  a  few 
instances  they  may  take  the  form  of  fine  low  close  imbrications  such 
as  characterize  the  form  irnbricata  of  the  Atlantic  iV^.  lapiUus. 
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In  the  other  northwest  coast  species  the  lamellations  do  not 
become  marked;  in  extreme  cases  they  convey  the  impression  of  low 
close  imbrication,  or  they  may  be  reduced  to  mere  elevated  lines  or 
even  be  altogether  absent. 

In  only  one  of  the  species,  N.  emcurgiruUa,  do  we  find  nodulation  of 
the  spirals,  and  this. not  accompanied  by  any  axial  ribbing. 

The  suture  is  simple  and  closely  appressed  in  this  group,  though 
the  proximity  of  an  elevated  spiral,  as  in  iV.  cartalicvJ/Ua  gives  the 
shell  an  aspect  of  being  channeled  at  the  suture. 

The  whorls  are  usually  of  a  moderate  convexity  modified  in  par- 
ticular instances  by  the  external  sculpture.  There  is  little  variation 
in  their  numbers  within  the  species;  it  frequently  happens  that  the 
short  stumpy  specimens  and  the  slender  elevated  ones  prove  on 
examination  to  have  the  same  number  of  post-nuclear  whorls.  The 
variation  between  specimens  fully  adult  and  of  the  same  general 
type  rarely  exceeds  one  whorl,  and  that  toward  the  apex  of  the  shell. 
In  coiling  there  is  great  variation  more  or  lees  correlated  with 
environment. 

The  sheltered  rocky  beaches  of  a  well-protected  harbor  will  afford 
slender  elongated  and  lameUoee  specimens  with  small  apertures. 
The  outer  rocks  exposed  to  the  ocean  surf  have  short>«pired,  rela- 
tively smooth,  wide-mouthed  sheUs,  which  afford  the  least  leverage 
to  the  waves.  For,  washed  from  his  perch  and  carried  to  the  muddy 
bottom  off  the  shore  by  the  undertow,  an  adult  NuceOa  can  hardly 
survive;  and  those  offering  the  least  friction  and  having  the  stronger 
hold  on  their  situs  are  most  likely  to  survive.  There  is  also  a  con- 
nection between  the  situs  and  the  shell  which  is  less  easily  explained, 
and  that  is  that,  on  rough  surfaces  such  as  an  ''oyster  reef,"  or  bar, 
the  specimens  of  lameUosa  are  almost  unanimously  rough  and  lami- 
nate, while  in  undisturbed  water  on  rocks  with  sandy  surroundings 
the  finest  and  most  delicate  development  of  lamellae  and  crenulations 
is  to  be  foxmd,  according  to  the  reports  of  collectors.  In  all  cases 
NuceUa  seems  to  prefer  a  rocky  habitat,  especially  if  it  affords  young 
oysters  or  other  sessile  or  sluggish  species  serving  it  as  food. 

The  siphonal  fascicle  in  these  shells  is  usually  strong,  with  the  callus 
of  the  pillar  lip  folded  over  the  inner  half  of  its  cavity.  The  elevation 
or  depression  of  the  shell  seems  to  have  no  effect  on  the  axis  of  the 
pillar,  but  occasional  specimens,  usually  old  and  more  or  less  patho- 
logic, show  a  decided  umbilical  chink.  The  canal  in  well-developed 
specimens  is  rather  strongly  recurved. 

The  aperture  in  all  the  species,  when  mature,  is  margined  by  a 
continuous  callus,  sometimes  thin  and  closely  appressed,  but  in  solid 
and  heavy  specimens  thick,  with  an  elevated  edge  on  the  body  and 
pillar.  Tlie  outer  lip,  while  hardly  reflected,  has  a  certain  flare  and 
is  shghtly  expanded.    The  pillar  hp  is  smooth  and  in  exceptionally 
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developed  specimens  of  JameUoaa  there  is  an  obscure  thickening  on 
the  middle  of  the  pillar.  Well  within  the  aperture  in  this  specieB, 
when  well  developed,  is  a  group  of  three  (or  occasionally  four)  teeth 
separated  by  a  marked  gap  from  the  posterior  sinus  of  the  aperture, 
and  by  a  less  conspicuous  gap  from  two  more  or  less  dentiform  nodu- 
lations  near  the  constriction  at  the  proximal  end  of  the  canal.  Many 
apparently  weU-developed  individuals,  however,  show  no  trace  of 
denticulation.  For  a  long  time  it  was  supposed  that  N.  lamdlosa 
was  the  only  west  coast  species  developing  teeth,  but  Afiss  Bertha  M. 
ChaUis  by  careful  search  has  found  individuals  of  other  species  whidi 
also  do  so.  As  a  general  rule,  however,  it  may  be  stated  that  the 
development  of  teeth  in  these  northwest  coast  species  is  much  has 
constant  than  in  the  North  Atlantic  N.  lapiUus. 

The  coloration  of  the  shell  varies  in  all  the  species.  In  most 
specimens  of  lamettosa  it  is  uniform  over  the  entire  individual  and 
ranges  from  pure  white  through  various  shades  of  yellow  and  yellowish 
brown  to  a  very  dark  brown.  Specimens  from  quiet  water  are  fre- 
quently of  a  gray  or  greenish  gray  from  an  algal  deposit  which  when 
removed  shows  the  true  color  of  the  shell.  Some  specimens  have  a 
white  band  at  or  slightly  below  the  periphery,  but  any  breaking  up 
of  the  other  colored  areas  by  additional  white  spiral  bands  is  extremely 
rare. 

This  species  never  shows  flammulation  or  banding  of  a  darker  or 
different  color.  The  margin  of  the  aperture  is  generally  pale,  the 
throat  darker,  brownish,  or  purplish  brown  in  dark  specimens;  white 
or  slightly  yellowish  in  white  specimens. 

In  N*  cancdicuUjita  the  range  of  coloration  is  about  the  same,  except 
that  when  banded  there  are  usually  two  white  bands,  one  near  the 
periphery  and  one  on  the  base,  and  the  resulting  brown  bands  are 
frequently  broken  up  into  patches  or  flammulations  by  gaps  of  paler 
or  whitish  color.  The  outer  lip  is  usually  crenulated  at  the  edge  by 
the  exterior  sculpture,  and  the  interspaces  between  the  spirals  are 
more  or  less  reticulated  by  dose-set  axial  elevated  lines.  The  pro- 
duction of  teeth  in  this  species  is  rare;  when  present,  following  a 
posterior  smooth  space,  there  is  a  continuous  line  of  eight  or  nine 
small  teeth  to  the  beginning  of  the  canal.  In  N»  lima  the  color  charac- 
teristics are  much  the  same  as  in  iV.  canoZicttZoto,  though  it  is  rarely 
flammulate;  but,  even  in  the  heaviest  and  most  callous  adults,  I  have 
not  been  able  to  detect  any  trace  of  denticulation  in  the  aperture. 

In  N.  emarginata  the  most  conspicuous  feature,  after  the  nodulation 
of  the  spiral  bands,  is  (except  in  unicolored  specimens)  the  presence  of 
narrow,  usually  dark-brown  bands  between  the  lighter  colored, 
usually  white,  major  spirals.  None  of  the  other  species  has  this 
feature.  While  the  nodules  are  sometimes  subspinose,  there  is  never 
any  prominent  axial  lamellation.    The  pillar  is  conspicuously  con- 
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cavely  arched,  and  there  are  occasioiially  from  three  to  eight  obscure 
denticulations  within  the  outer  lip.  The  colors  range  about  the  same 
as  in  the  other  species,  but  there  seem  to  be  fewer  light  colored  and 
more  melanitic  specimens.  The  proportion  of  unicolored  indiyiduals 
is  markedly  less. 

The  operculum  throughout  the  group  has  the  usual  characten 
belonging  to  the  genus.  It  seems  to  be  rather  larger,  in  proportion  to 
the  aperture,  and  perhaps  generally  darker  in  color  in  N.  emarginata 
and  smaller  and  paler  in  N.  JameUoM  than  in  the  other  two  species. 

Thinking  that  the  major  spirals  might  afford  some  specific  charac- 
ters, all  the  specimens  in  the  collection  were  subjected  to  a  careful 
count,  1,753  in  all.  The  count  was  taken  at  the  end  of  the  penulti- 
mate whorl  from  the  conunissure  of  the  outer  lip  with  the  body  whorl 
to  the  suture  behind.  Only  adult  specimens  were  included  in  the 
count. 

Of  529  specimens  of  N.  emargifuOa  433  had  two,  78  had  only  one, 
and  18  had  three  major  spirals.  The  intercalary  spiral  threads  in 
the  whole  space  between  the  sutures  varied  from  none  to  three,  290 
specimens  having  none,  118  having  one,  109  having  two,  and  12 
having  three. 

Of  315  specimens  of  N.  lima  110  had  three  major  spirals,  130  had 
four,  71  had  five,  2  had  six,  and  2  had  seven.  Of  intercalary  threads 
two  had  none,  135  had  three,  114  had  four,  31  had  five,  and  3  had  six. 

Of  363  specimens  of  N.  candicvlata  27  had  three  major  spirals,  136 
had  four,  136  had  five,  63  had  six,  1  had  seven,  and  1  had  eight.  Of 
intercalary  threadis,  112  had  none,  6  had  one,  43  had  two,  57  had 
three,  78  had  four,  56  had  five,  7  had  six,  and  4  had  seven. 

Of  549  specimens  of  N.  lameUosa  32  had  one  major  spiral,  417  had 
two,  4  had  three,  and  2  had  four.  On  the  last  whorl  368  had  nine 
major  spirals  and  the  others  varied  from  one  to  thirteen. 

Of  21  specimens  of  N.  freycineHi  18  had  two  major  spirals  and  the 
others  three.  The  intercalaries  varied  from  two  to  five;  but  the  num- 
ber of  specimens  being  so  restricted,  the  result  in  this  case  is  not 
conclusive. 

If  these  figures  for  the  major  spirals  be  platted,  it  will  be  evident 
that  the  profile  of  the  curve  for  each  species  has  its  own  character- 
istics, and  it  is  quite  possible  that  the  few  scattering  exceptions  to 
the  rule  may  be  due  to  hybridization. 

The  species  of  NuceUa  are  in  the  main  carnivorous,  and  have  been 
observed  by  me  to  feed  on  small  bivalves  like  Anomia,  on  Ascidian 
colonies,  and  on  the  ovicapsules  of  their  own  and  other  species  of 
gastropods.  In  scraping  off  other  small  invertebrates  from  kelp  and 
rockweeds  it  is  probable  they  swallow  a  certain  amount  of  vegetable 
matter,  and  on  one  occasion  I  found  several  feeding  on  the  rather 
putrid  body  of  a  dead  fish.  Yet  I  have  never  observed  them  attack- 
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ing  other  moUnsks  in  which  the  shell  had  attamed  a  certain  degree 
of  solidity,  and  conclude  that  they  confine  their  predatory  work  to 
animals  and  substances  only  moderately  well  protected  from  such 
attacks. 

These  animals  prefer  a  rocky  habitat,  especially  one  well  covered 
with  fucus,  underneath  which  they  remain  concealed,  and  they  are 
rarely  seen  exposed  to  the  glare  of  the  sun.  They  occur  from  the 
vicinity  of  high-water  mark  to  a  depth  of  several  feet  below  low 
water,  and  have  been  dredged  from  a  considerably  greater  depth,  in 
one  case  in  over  60  fathoms.  But  these  specimens  are  usually  not 
living,  and  their  presence  at  such  a  depth  can  be  ascribed  to  accident^ 
such  as  the  diverging  of  a  recently  swallowed  shell  by  a  fish,  or  wash- 
ing from  their  actual  situs  by  the  surf.  Some  species,  like  N.  lameUosaf 
appear  to  frequent  banks  of  rock  or  coarse  gravel  which  are  rarely 
uncovered  by  the  tide  and  yet  are  favorite  haunts  of  barnacles,  and 
of  oysters,  anemias,  and  other  rough  bivalves  upon  whose  young  the 
NuceUa  feeds.  The  smaller  species,  like  emarginaiaf  seem  to  pref » 
the  rocks  covered  with  bladder-weed  along  shore. 

I  have  not  observed  NuceUa  among  the  shells  in  the  aboriginal 
middens  of  the  Alaskan  coast,  nor  are  they  eaten  by  the  natives  at 
the  present  time,  although  abundant -enough  to  form  an  article  of 
food.  Jeffreys  states  that  the  British  species  is  found  in  some  of  the 
Pictish  middens,  and  that  it  is  destructive  to  mussels  and  Umpets, 
but  on  the  Alaskan  coast  during  many  years  collecting  I  have  never 
found  a  drilled  limpet  shell  or  a  NuceUa  attacking  any  but  very  young 
mussels. 

The  ovicapsules  are  abundant  in  early  spring  and,  like  those  of  the 
tribe  elsewhere,  are  elongate  slender  yellowish  vaselike  objects  of  a 
parchmentlike  texture,  with  a  flat  circular  top,  and  are  mounted  on 
slender  cylindrical  peduncles  in  groups  on  rocks  or  dead  bivalves. 

The  young,  of  which  a  considerable  number  occur  in  a  single  cap- 
sule, are  cannibals,  the  weaker  ones  being  devoured  by  their  brethren 
while  still  in  the  capsule,  from  which  the  survivors  emerge  at  the  top, 
leaving  the  vase  unsealed.  The  adults  also  browse  on  the  capsules, 
which  are  easily  cut  through  by  the  sharp  teeth  of  the  radula. 

like  the  other  species,  these  produce  a  purple  dye,  which  I  tested 
on  an  old  handkerchief.  It  gave  a  dull  purple  color,  which  faded 
badly;  but  I  afterwards  learned  that  it  could  be  made  permanent  by 
the  addition  of  lemon  juice,  which  is  used  with  the  purple  of  the 
tropical  species  by  the  natives  of  Central  America  and  Peru.  How- 
ever, I  have  never  seen  any  articles  dyed  with  this  substance  which 
had  any  brilUancy  or  attractiveness  of  tint.  If  the  classical  descrip- 
tions of  the  Tyrian  dye  are  correct,  the  American  purple  can  not 
compete  with  it. 

Jeffreys  says  that  the  fluid  contained  in  the  N.  lapSlus  ovicapsules 
is  also  purpuriferous  (besides  having  a  disagreeable  peppery  taste), 
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and  I  have  noticed  in  Alaska  that  the  brownish-yellow  groups  of  cap- 
sules sometimes  have  a  purplish  tinge.  In  the  animals  themselves 
the  secretion  bears  no  comparison  in  amount  or  color  with  that 
afforded  by  the  tropical  species,  especially  PateUipurpura. 

THAIS  (NUCELLA)  LAMELLOSA  Omelin. 
Plate  74,  figs.  6-8. 

Buccinum  pUcahim  Mabtyn,  Univ.  Conch.,  1784,  fig.  44;  not  of  LinnaeuB,  Syrt. 

Nat.,  ed.  10, 1758,  p.  735. 
Buccinum  composUum  Chemnitz,  Conch.  Cab.,  vol.  10,  1788,  p.  179,  vign.  21, 

figs,  a,  6  (nomenclature  not  Linnean). 
Buccinum  cnspatum  Chemnitz,  Conch.  Cab.,  vol.  11,  1795,  pp.  70,  84,  pi.  187, 

fig.  1802-1803,  (nomenclature  not  Linnean).— Dillwtn,  Recent  Sheila,  vol. 

2, 1817,  p.  613;  not  of  Solander  in  Dillwyn,  vol.  2,  p.  707. 
Buccinum  lamdlosum  Gmelin,  Syst.  Nat.,  vol.  7, 1792, p. 3498.--I>illwyn, Recent 

Shells,  vol.  2, 1817,  p.  612. 
Buccinum  lamelUmLm Bolten,  Mub.  Bolt.,  ed.  1, 1798,  p.  113,  Nos.  1462-1463  (23); 

ed.  2, 1819,  p.  80,  Noe.  1435-1436  (23),  pi.  1,  fig.  4. 
Polyplex  Tugosus  Perry,  Conch.,  1811,  pi.  9,  fig.  2. 
Murex  crispatus  Lamarck,  Anim.  b.  Vert.,  vol.  7,  1822,  p.  174;  Encycl.  Meth., 

1816,  pi.  492,  fig.  2;  Deahayes'  Lamarck,  Anim.  sans  Vert.,  vol.  9,  1845, 

p.  576. 
Mwrexferrugineus  Eschbcholtz,  Zool.  Atlas,  pt.  1, 1829,  p.  10,  pi.  9,  figs.  2  A-B. 
Murex  lactuca  Eschbcholtz,  Zool.  Atlas,  pt.  1, 1829,  p.  11,  pi.  9,  figs.  3  A-B;  not 

of  Bolten,  Mus.  Bolt.,  1798,  p.  141,  as  Purpura  (=  Murex  saxatUis  Linnaeus, 

Syst.  Nat.,  ed.  10, 1758,  p.  747;  +Purpura  aaxatilia  Meuschen,  1787). 
Polytropa  crispata  Swainson,  Malac.,  1840,  p.  305.  * 

Purpura  septentrionalis  Reeve,  Conch.  Icon.,  vol.  3,  1846,  Purpura^  pi.  10,  fig. 

50.— MiDDENDORFP,  Boltr.  Mai.  Roes.,  vol.  2, 1849,  p.  117. 
Murex  lactuca  Middendorff,  Beitr.  Mai.  Ross.,  vol.  2,  1849,  p.  120,  pi.  7,  figs. 

1,  2.— Fischer  in  Pinart,  Voy.  Cdte  N.  W.  de  TAmer.,  1875,  p.  38,  pi.  E, 

figs.  4,  4a. 
Purpura  crispata  Carpenter,  Rep.  Brit.  Assoc,  for  1863,  p.  662,  1864  (Smith- 
sonian reprint  1872,  p.  148).— Arnold,  Pal.  San  Pedro,  1903,  p.  261. 
Purpura  plicata  Martens,  Mai.  Bl&tt.,  vol.  19, 1872,  p.  86. 
Purpura  lapUlus  var.  crispata  Tryon,  Man.,  vol.  2,  1880,  pp.  171-229,  pi.  54, 

figs.  163-166. 
Thais  (Nucella)  UmeOosa  Daix,  Prof.  Paper,  No.  59,  XT.  S.  Geol.  Survey,  1909, 

p.  80. 
Thais  plicata  Vanatta,  Nautilus,  vol.  24,  No.  4, 1910,  p.  37.— Cooke,  Proc.  Mai. 

Soc.,  vol.  11,  pt.  4, 1915,  p.  203. 
?  Purpura  lapiUus  var.  quillayutea  Reagan,  Trans.  Kansas  Acad.  Sd.,  vol.  22, 

Geol.  ser.,  1909,  p.  221,  pi.  6,  figs.  o-6. 

Range. — Bering  Strait  at  Port  Clarence;  south  on  the  west  to  the 
Japan  Sea  off  Sado  Island  in  161  fathoms  (dead);  on  the  east  to  the 
Aleutian  Islands  and  to  Cook's  Inlet,  Oregon,  and  Santa  Barbara,  Cali- 
fornia. Pleistocene  of  California  and  Oregon.  Pliocene  of  San  Di^o 
ajid  San  Mateo  Counties,  Califomia,  and  Clallam  County,  Washington. 

This  species  submits  to  such  changes,  incident  to  situs,  that  single 
specimens,  or  even  numerous  specimens  from  single  localities,  might 
IV'eU  be  taken  for  different  species,  especiaUy  as  specimens  from  Vk 
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single  locality  often  exhibit  a  singular  uniformity  of  characters,  even 
in  factors  which  would  seem  not  likely  to  be  subject  to  influences  of 
the  environment,  such  as  the  nimiber  of  the  major  spirals.  These 
uniformities  are  probably  due  to  inheritance  from  common  ancestors. 
The  only  way  to  get  a  broad  view  of  the  range  of  characters  is  to 
have  not  only  many  specimens  but  specimens  from  many  localities. 
Then  the  gradations  can  be  recognized  in  a  way  not  otherwise  possible. 
There  are  some  of  these  forms  which  exhibit  characteristics  of  a 
imiformity  which  entitles  them  to  be  caUed  varieties,  irrespective  of 
the  differences  due  to  color-variation,  and  other  mutations. 

THAIS  LAMSLLOSA  Gmelln,  typical  fonn. 

Type  locality  (to  which  it  is  by  no  means  confined)  Nootka  Sound, 
Vancouver  Island. 

Shell  large,  heavy,  with  a  conic  spire  shorter  than  the  aperture  in 
most  specimens,  prominently  laminated  with  from  9  to  20  sharp- 
edged  elevated  lamellae,  crenulated  and  produced  where  they  inter- 
sect a  major  spiral;  on  the  penultimate  whorl  there  are  two,  on  the 
last  whorl  seven  to  nine  major  and  an  indeterminate  number  of  minor 
spirals,  the  former  most  prominent  near  the  shoulder  of  the  whorl, 
diminishing  in  size  and  more  adjacent  progressively  toward  the  canal; 
aperture  large,  the  outer  lip  flaring,  the  throat  sometimes  dentate, 
the  umbilical  chink  usually  sealed  by  callus  (63873). 

In  the  foIlowiQg  measurements  in  milUmeters  the  nucleus  is  not 
included: 

Measurements. 

TYPICAL  FORM. 


Whorls. 

ofshdl. 

Height 
of  last 

Breadth. 

6 

72 
81 
86 

54 
65 
57 

88 

6 

46 

y 

42 

LAMINATE  FORM. 


Whorls. 


Height 
ofaheU. 


Hei^t 
of  last 
whorL 


Breadth. 


4 

it::::::::::::::::;::::::::::::::;::;::::::::::::::::::::::::::::: 

SMOOTH  FORM  (60125) 
4 

n::::::;;;;;;;:;;;;;;;;;:;;;:;;;;;::;:;;;;;:;;;::;:::;;:;;:;::;;; 


26 
27 
28.5 


32 

ao 

24 
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THAIS  LAMBLLOSA,  new  wktf  FRANCISCANA. 

San  Prancisoo  Bay. 

Shell  subfusiform,  heavy,  with  a  subconio  spire  shorter  than  the 
aperture,  laminae  reduced  to  obsolete  low  imbrications  or  usually 
none;  whorls  flattened  behind  the  shoulder;  major  spirals  low,  feeble, 
two  on  the  penultimate  whorl,  seven  or  more  on  the  last  whorl, 
minor  spirals  obsolete  or  none;  aperture  large,  the  outer  lip  flaring, 
umbilioal  chink  usually  distinct  but  closed  (63909). 

Measurements, 


Whorls. 

Height 
ofsheU. 

Hel^t 
oflast 
whorL 

Breadth. 

41 

60 
62 
61 

40 
41 
42 

28 

4l                  . 

29 

S: 

20 

THAIS  LAMBLLOSA,  new  variety  HORBilCA. 

Inner  part  of  Sitka  Harbor,  Alaska. 

Shell  of  smaller  size  than  either  of  the  preceding,  thin,  with  spire 
subacute,  produced,  longer  than  the  aperture;  whorls  angular  with 
more  or  less  prominent  axial  laminae,  10  or  more  to  the  last  whorl, 
often  produced  at  the  angles  into  guttered  spines;  major  spirals  two 
on  the  penultimate,  five  or  six  on  the  last  whorl;  aperture  small, 
the  outer  lip  hardly  expanded,  only  moderately  callous;  the  umbilical 
chink  usually  obsolete  (88862). 


Measurements, 

Whorls. 

Heif^t 
ofshelL 

Height 
oflast 
WhorL 

Breadth. 

6 

48 
63 
48 

80 
84 
82 

21 

6 

26 

6| 

20 

THAIS  LAMELLOSA,  new  variety  NXPTUNBA. 

Cook  Inlet. 

Shell  large,  heavy,  smooth,  with  rounded  whorls  and  deep  though 
appressed  sutures,  resembling  a  very  thick  and  heavy  Chryaodomaa. 
The  measurements  are  about  the  same  as  in  the  typical  form. 

THAIS  LAMBLLOSA,  new  variety  CTBOCA. 

Typical  locality:  Rocks  exposed  to  the  surf,  coast  of  Washington. 

Shell  short,  robust,  heavy,  very  thick,  spire  short-conic,  shorter 
than  the  aperture,  one  mutation  being  sparsely  laminate,  the  other 
with  a  smooth  surface;  whorls  flattened  behind  the  shoulder;  major 
spirals  obsolete  or  none;  when  present,  there  is  one  on  the  penultimate 
whorl  and  five  or  six  on  the  last  whorl;  aperture  large,  outer  lip 
flaring,  umbilical  chink  usually  concealed  by  the  callus. 
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THAIS  LAMSLLOSA,  new  miMy  8ITKAHA. 

Inner  harbor  of  Sitka,  Alaska. 

Shell  resembling  var.  hormica,  but  smaller  and  thinner,  the  spire 
produced,  subacute,  longer  than  the  aperture;  whorls  rounded,  with 
no  lamination;  major  spirals  conspicuous,  two  on  the  penultimate, 
five  or  six  on  the  last  whorl;  aperture  small,  outer  lip  not  reflected, 
usually  with  a  deep  umbilicd  chink. 

MeanuremerUs. 


Whoris. 

Height 

OffllMiL 

He^t 
ofUst 
whocL 

Brwtt. 

u 

S8 

21 
34 
35 

n 

4| 

r 

?:::::::::::;:::::::::::;::::::::::::::::::::::::::;:::::;:::::::;;:::::: 

]s 

If  names  were  given  to  mutations  such  as  color  markings,  etc.,  tk 
number  might  be  indefinitely  increased.  All  the  varieties  seem  to 
run  through  the  same  gamut  of  color,  and  to  have  banded  mutatioDS. 
I  have  not  been  able  to  satisfy  myself  as  to  the  existence  of  differ- 
ences in  the  shell  due  to  sex,  but  the  subject  requires  further  stody. 

THAIS  (NUCBLLA)  LIMA  BIutfB. 

Plate  76,  figs.  4-6. 

Buccinum  lima  Mabtyn,  Univ.  Conch.,  vol.  2, 1784,  pi.  46. 

Purptvra  saxicola  Valenciennes,  Voy .  Venus,  Atlas,  1846,  p.  4,  pi.  8,  figs.  4, 4a. 

Purpura  attenuata  Rbbyb,  Conch.  Icon.,  vol.  3,  September,  1846,  Pwjvn,  pL 

10,  fig.  49. 
Purpura  Jreydnetii  (part),  Middenborff,  Sib.  Reise,  vol.  2, 1851,  p.  219,  pi  ^ 

figs.  5-9  (not  of  Deshayes,  1839);  also  in  Beitr.  Mai.  Ross,  1849,  p.  117. 
Purpura  canaliculata  et  saxicola  (part),  Cabpentbr,  Rep.  Brit.  Assoc.,  for  1^ 

p.  662, 1864.    (Smithsonian  reprint,  1872,  p.  148.) 
Purpura  lapiUus  var.  Tryon,  Man.,  vol.  2, 1880,  p.  175;  not  of  Linnaeus. 
Purpura  lima  (part),  Taylor,  Trans.  Roy.  Soc.  of  Canada,  ser.  2,  sect.  4, 1895,  p.  1 
Thais  lima  Vanatta  (syn.  excl.)  Nautilus,  vol.  24,  August,  1910,  p.  37.— Kki< 

W.  Coast  Shells,  1911,  p.  180,  ^.  169. 
Purpura  lima  Cooke  (syn.  excl.)  Proc.  Mai.  Soc.  London,  vd.  11,  pt.  4,  Wl| 

p.  203. 

Range. — Prom  Kotzebue  Sound,  Arctic  Ocean,  south  to  Berin 
Strait  and  on  the  west  to  Bering  Island,  Kamchatka,  the  KurilfiBfld 
Japan.  On  the  east  to  the  Aleutian  Idands,  southeastern  Alaska  i 
California  at  Monterey,  San  Pedro  Point,  San  Diego,  and  off  h>^ 
Cahfomia  on  Cerros  Island. 

Shell  of  three  and  a  half  to  four  rounded  whorls,  not  including  » 
nucleus;  moderately  thick  with  a  spii'e  much  shorter  than  the  ap<S 
ture,  the  last  whorl  much  the  largest;  with  a  tolerably  uniform  spirt 
sculpture  of  alternated  major  and  minor  spiral  cords;  aperture  Ufl 
outer  Up  not  reflected  and  seldom  thickened,  more  or  less  crenula^ 
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by  the  sculpture;  pillar  slightly  arcuate,  flattened  anteriorly,  the 
canal  narrow  and  curved  to  the  left;  umbilicus  sometimes  sealed,  at 
others  showing  a  deep  narrow  perforation  behind  the  callus  of  the  re- 
flected pillar. 

Type  locality,  Nootka  Sound. 

lieaaurements. 


Whorb. 

• 

ofBhelL 

of  last 
whorL 

Brettdth. 

» 

43 
60 
60 

40 
45 
64 

ao 

3 :...... ......... . 

ao 

U;::::::;::::::::.:. .::::::::::::::::::::::::::::::::::::::::::::;:;::::: 

86 

THAIS  (irUCBLLA)  CAHAUCULATA  ]>iielot. 
Plate  74,  figs.  1-^. 

Purpura  canaMeuUUa  Duciios,  Ann.  Sci.  Nat.,  vol.  26,  Mai,  1832,  p.  104,  pi.  1, 

fig.l ,  CaUioniia.— Humboldt  and  Bonpland,  RecueU  d'obs.  de  ZooL,  vol. 

2, 1832,  p.  316. 
Furpiara  antdoga  Forbxs,  Ftoc.  Zool.  Soc.  London,  1860,  p.  273,  pi.  11,  fig.  12, 

California. 
Purpura  decenusostata  Middbndorff,  Beitr.  Mai.  RosBica,  vol.  2,  1849,  p.  116, 

pi.  9,  figB.  1-3. 
Purpura  lapUlus  var.  beringiana  MmDENDOBFF,  Sib.  Reise,  vol.  2,  1851,  pt.  1, 

p.  222,  pi.  12,  figs.  10, 11  (only),  Okhotsk  Sea. 
Purpura  JreycxTutii  Middbndohff,  (part)  Beitr.  Mai.  Robb.,  1849,  p.  117. 
Purpura  canaliculata  Cabpbntbb,  Rep.  Brit.  Assoc.,  for  1863,  p.  662,   1864 

(Smithsonian  reprint,  1872,  p.  148),  (syn.  ex.  parte  excL);  Puget  Sound  to 

San  Francisco,  California. 
Purpura  lapillua  var.  Tbton,  Man.^  vol.  2, 1880,  p.  175,  pi.  53,  ^,  156. 
Purpura  lima,  (part),  Tatlob,  Trans.  Roy.  Soc.  Canada,  ser.  2,  vol.  1,  sect.  4. 

1895,  p.  72,  not  of  Martyn,  1784.— Vanatta,  Nautilus,  vol.  24,  No.  4, 

August,  1910,  p.  37  .—Keep,  W.  Coast  Shells,  1911,  p.  180,  fig.  169.— Cooke, 

Proc.  Mai.  Soc.  London,  vol.  11,  pt.  4,  March,  1915,  p.  203. 

Bange. — ^Aleutian  ohain  from  Attu  eastward  to  Sitka  and  south- 
ward to  Puget  Sound  and  Monterey,  California. 

This  speoies  has  been  confounded  with  ITma  lima  by  several 
authors  and  with  T.freydnetii  by  others.  Tryon,  as  usual,  ''lumps 
it"  with  T,  JaphUus.  The  reasons  for  considering  it  distinct  will 
follow  later. 

At  the  same  time  that  this  speoies  was  described  by  Forbes  luider 
the  name  of  analoffa  another  species  was  named  jft^cato,£gured,  and 
said  to  come  from  the  Hawaiian  Islands.  Carpenter  in  his  report  of 
1864  says  the  types  of  fascata  in  the  British  Museum  comprise  one 
brown  and  one  immature  white  specimen,  which  he  describes  as  a 
''large  smooth  rather  elevated  variety  of  saxicola^'  (p.  592).  This 
does  not  at  all  agree  with  Forbes's  figure.  On  the  other  hand,  Cooke 
(p.  204)  states  that  "The  type  oifuscata  is  the  larger  of  two  speci- 
mens in  the  British  Museum,  collected  by  Captain  Kellett  and 
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lieutenant  Wood,  R.  N.  *  *  *  The  spire  is  elevated  and  the 
spiral  ridges  well  marked."  This  is  probably  oorreot;  at  any  rate, 
the  observations  on  the  species  here  made  are  based  on  the  supposed 
aoouracy  of  the  figure  in  the  Proceedings  of  the  Zoological  Society. 

The  figure  is  excellent  and  portrays  a  shell  with  two  strong  spiral 
ribs  on  the  penultimate  whorl  separated  by  deep  axially  threaded 
channels.  On  the  last  whorl  there  are  six  of  these  ribs.  The  apei^ 
ture  is  about  one-fifth  longer  than  the  spire.  No  species  with  these 
characters  is  known  from  the  northwest  coast.  The  Hawaiian 
Islands  have  long  been  known  for  the  great  number  of  shells  from 
all  parts  of  the  Pacific  brought  there  by  whalers  and  traders,  many 
of  which  in  the  literature  have  erroneously  been  supposed  to  form 
part  of  the  fauna  of  the  Hawaiian  group.  The  figure  of  the  Pur- 
pura fuaeata  of  Forbes  agrees  almost  exactly  with  the  Indo-Pacifio 
species  named  by  Velain  P.  dumasi  variety  cincta,^  and  I  have  a 
suspicion  it  is  either  that  or  a  closely  related  Indo-Pacific  spedes, 

THAIS  CANAUCIJLATA,  typical  ionii. 

Type  locality,  "California." 

Shell  bucciidform,  of  three  and  a  half  to  four  rounded  whorls  ex- 
clusive of  the  nucleus,  moderately  thick,  with  a  spire  about  one-half 
shorter  than  the  aperture,  the  last  whorl  laigest,  with  a  very  uniform 
sculpture  of  strong  elevated  spiral  ridges  separated  by  distinctly 
channeled  interspaces  crossed  by  small  slightly  elevated  axial 
lamellae  or  elevated  lines;  minor  spirals  very  rarely  occur;  there 
are  4  to  6  major  spirals  on  the  penultimate  whorl  and  about  10  on 
the  last  whorl;  outer  lip  not  reflected  and  only  slightly  thickened, 
usually  crenulated  by  the  external  sculpture;  pillar  moderately 
arcuate,  flattened  in  front  where  the  callus  conceals  but  does  not  se^ 
a  long  narrow  umbilical  chink;  canal  narrow,  recurved  (220973). 

MeasurevnenU, 


Wboris. 

ofsheU. 

Height 
of  last 
whorL 

Height 
tore. 

BnadttL 

M 

34 
40 
41 

27 

ao 

33 

30 
21 
23 

18 

i... ::..:.:::..:::::::::::::::::::::: 

20 

4 

2S 

THAIS  CANAUCTJLATA,  m.  ANALOGA  Foibef. 

"California." 

Similar  to  the  preceding  but  stouter,  usually  with  one  more  whori, 
and  with  a  minor  spiral  regularly  intercalated  between  the  major 
spirals. 

I  Aroh.  Zool.  Szper.,  voL  6, 1876,  p.  102,  pi.  2,  flg.  15. 
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MeatureTnents, 

WLoris. 

Height 
ofsbeU. 

Height 
of  last 
whorl. 

Height 

of  aper* 

tore. 

Breadth. 

4i 

43 

40 
47 

86.0 
8A.6 
87.0 

2&0 
26.0 
27.6 

27 

2 

26 

a:::::::::::::::::::::::::::::::::;:::::::::::::::::;::::::::;: 

27 

THAIS  CANAUCULATA,  new  miMy  COMPRBS8A. 

Monterey,  California  (60102). 

Shell  similar  to  the  typical  form  but  with  the  elevated  ridges  or 

major  spirals  flattened  down  until  the  interspaces  become  almost 

linear.    There  are  6  or  7  on  the  penultimate  whorl  and  12  or  13 

on  the  last  whorl. 

Mecuifrements. 


Whorls. 

Height 
ofsheU. 

Height 
of  last 
whorl. 

Height 
of  aper- 
ture. 

Breadth. 

Si 

86 
88 

84 

80 
84 
29 

24 
26 
23 

21  6 

2                             :      : 

28.0 

?i::::::::;:;::::: ::::::::::::::::::::::    ::::: 

22  0 

THAIS  (NUCBLLA)  BBfAROINATA  Deihayea. 

Plate  75,  figs.  1-3. 

?  Purpura  lagerutria  Duclos,  Ann.  Sci.  Nat.,  vol.  26,  Mai,  1832,  p.  112,  pi.  2,  ^, 

11;  not  of  Lamarck,  1822. 
?  Purpura  rupeHrU  Valbncibnnbs,  Voy.  Venus,  Atlas,  1846,  pi.  9,  fig.  1,  a-6, 

(Magnified  figure.) 
Purpura  emarginata  Dsbhatbs,  Rev.  Zool.  Soc.  Guv.,  1839,  p.  360;  Mag.  de  Zool. 

(Guerin),  1841,  pi.  26.    (Pathologic.) 
Purpura  lapUlua  var.  anomala  MmDENDOBFF,  Beitr.  Mai.  Boas.,  vol.  2,  1849, 

p.  115,  pi.  9,  figs.  4,  5  (only). 
Purpura  emarginata  Bbbvb,  Conch.  Icon.,  vol.  3,  Purpura,  1846,  pi.  10,  fig.  46. — 

OooKB,  Proc.  Mai.  Soc.  London,  vol.  11, 1915,  p.  203. 
Purpura  conradi  (Nuttall  MS.)  Rebvb,  Conch.  Icon.,  vol.  3, 1846,  in  synonymy. 
Purpura  eaxicola  var.  Carpbntbb,   Rep.  Brit.  Assoc.,  for  1863,  p.  662,  1864 

(Smithsonian  reprint,  1872,  p.  148).    Not  of  Valenciennes. 
Purpura  ostrina  Gould,  U.  S.  Expl.  Exped.,  MoUusca,  1852,  p.  244;  Atlas,  1857, 

pi.  18,  figs.  310  a,  6.    Oregon. 
Purpura  ioxicola  Tatlob,  Trans.  Roy.  Soc.  Canada,  ser.  2,  vol.  1,  sect.  4, 1895, 

p.  72.    Not  of  Valenciennes. 
Thais  emarginata  Vanatta,  Nautilus,  vol.  24,  No.  4, 1910,  p.  37  (syn.  exclus.). 
Thais  saxicola  Kbbp,  West  Coast  Shells,  1911,  p.  179,  fig.  168. 

Range. — ^Bering  Island  and  the  Okhotsk  Sea  on  the  west.  On  the 
east  Hagemeister  Island  and  Bering  Sea  south  of  the  winter  floe- 
line,  and  southeastward  to  California;  Cerros  Island,  Lower  Cali- 
fornia; Mazatlan  and  Topolobampo,  Mexico. 
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The  first  two  figures  named  in  the  above  synonymy  have  a  re- 
markable likeness  to  some  smooth  varieties  of  the  present  species. 
Tryon  refers  the  first  to  P.  scohina  Quoy,  from  New  Zealand  and  the 
Cape  of  Good  Hope,  but  some  of  his  other  combinations  are  not  so 
happy  that  they  lead  to  much  reliance  on  his  opinion  in  this  case. 

The  name  emarginata  is  founded  on  a  pathological  feature  of  the 
type  specimen,  yet  it  is  not  obnoxious  enough  to  make  it  necessary 
to  reject  it  solely  on  that  account.  How  Carpenter  came  to  identify 
this  species  with  saaicola  of  Valenciennes  is  a  puzzle;  the  origiaal 
figure  of  the  latter  is  clearly  a  form  of  TJiais  lima,  exactly  duplicated 
by  many  specimens  from  the  Northwest  in  our  collection.  The 
reference  of  saxiccia  to  T.  freydnetii  is  more  reasonable,  as  the 
relations  between  that  species  and  T,  lima  are  very  dose,  if  indeed 
freydnetii  is  more  than  a  subspecies  of  T.  lima. 

The  original  locality,  as  for  many  west  coast  shells,  is  given  as 
''New  Zealand."  As  this  is  erroneous,  I  name  San  Miguel  Island, 
California,  where  the  typical  form  is  abundant,  as  the  type  locality. 

THAIS  BMAROINATA,  typical  imn. 

Shell  thick,  solid,  rotund,  with  a  short  spire  of  about  three  whorls 
without  the  nucleus,  the  body  rude,  with  coarse  nodulous  or  m^ 
spinose  major  spirals,  a  more  or  less  flaring  thickened  outer  lip,  a 
very  arcuate  flattened  pillar,  short  and  hardly  recurved  canal,  and 
sealed  umbilical  concavity  (220975). 

Measurements. 


Whorls. 

Height 
ofstuU. 

Height 
of  last 
whorl. 

Hel^it 
of  aper- 
ture. 

Bieedtb. 

3 

30 
31 
32 
34 

28 
29 
28 
30 

23 
22 
21 
23 

a 

3 

22 

31 ; 

20 

8::::::::::;::::::::::::;:::::.::..;::.:..::....:.:::.: :... 

n 

- 

THAIS  BBfAROINATA,  var.  OSTRINA  Goold. 

Tillamook,  Oregon. 

Shell  thinner  than  the  preceding,  nearly  smooth,  the  major  spirals 

represented  by  interrupted  bands  of  dark-brown  color  but  not  raised 

above  the  general  surface,  and  generally  with  a  more  elevated  spiw 

(32176). 

Measurements. 


Whorls. 

Height 
ofsfiell. 

Height 
of  last 
whorl. 

Height 
of  aper- 
ture. 

3Tft^ 

27 
27 
36 

24 
26 
31 

19 
20 
26 

18 

of 

17 

si 

23 
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Sitka,  Alaska. 

Shell  thinner,  more  elongate  and  with  a  pointed  spire,  the  major 
and  minor  spirals  more  nearly  equal,  two  strong  spirals  on  the  earlier 
whorls  and  the  sutures  more  constricted.  This  is  the  more  northern 
form  (88842). 

MeoBuremenU. 


Whorls. 

Height 
of  shell. 

Height 
of  last 
whorl. 

Height 
of  aper- 
ture. 

Breadth. 

4 

29 
82 
31 

22 
24 
24 

17.0 
18.6 
19.0 

16.0 

4^ 

17.0 

6? :...:.:.:.:.::..:.:;:::::::::::::::::: 

16  6 

THAIS  (NUCBLLA)  FRBTCHIXTn 

Ptarpurafreydneiii  Deshates,  Rev.  Zool.  Soc.  Cut.,  1839,  p.  360;  Mag.  de  Zool. 

(Gueriii),  1841,  pi.  26. 
Ptarptara  freydneti  Middendomf,  Beitr.  Mai.  Robb.,  1849,  p.  117  (part);  Sibir. 

Reifle,  vol.  2,  pt.  1,  1861,  p.  219,  pi.  12,  figs.  1-9. 
Ptarpura  freycinetii  Reeve,  Conch.  Icon.,  vol.  3,  Purpurat  September,  1846, 

pi.  10,  fig.  51.-~ScHRXNCK,  Amurland  Moll.,  1867,  p.  388. 
Polytropa  lapUlus  A.  Adams,  Ann.  Mag.  Nat.  Hist.,  vol.  5,  1870,  p.  423,  not  of 

Linnaeus. 
Ptarpiara  freycinetii  Lisghkb,  Jap.  Meeres  Conch.,  vol.  2,  1871,  p.  40,  pi.  4,  figs. 

16--19. 
Purpura  lapiUua  Dunkeb,  Ind.  Moll.  Mar.  Japan,  1882,  p.  4,  not  of  Linnaeus. — 

PiLSBRT  (following  Adams),  Cat.  Mus.  Moll,  of  Japan,  1895,  p.  45. 
Pwrpvra  freycinetii  var.  alabaster  Pilsbrt,  Proc.  Acad.  Nat.  Sci.  Phila.,  for  1907, 

p.  246,  pi.  20,  Gg.  2.    Chishima,  Japan. 

Range. — Southern  Kamchatka^  the  Kuril  Islands,  the  south  and 
west  coasts  of  the  Okhotsk  Sea,  Sakhalm  Island  and  Northern  Japan 
to  Kushil'o. 

The  shell  described  and  figured  by  Deshayes  is  immature,  the  com- 
plete outer  lip  and  labial  callus  are  not  yet  formed.  It  is  further 
exceptional  in  its  feeble  spiral  sculpture  and  extremely  low  spire. 
However,  the  peculiarities  of  the  pillar  lip  and  the  general  form 
enable  one  to  connect  it  with  the  common  Japanese  species  with  a 
reasonable  degree  of  probability.  Since  the  species  goes  through 
practically  the  same  phases  of  variation  as  T.  Uttui^  and  both  are 
present  over  part  of  their  range,  more  or  less  confusion  has  resulted 
in  the  literature  either  from  a  superficial  examination  or  a  paucity 
of  material. 

The  variety  alabaster  has  a  certain  analogy  with  the  shorter  heavy 
forms  of  T.  JameHosa,  other  mutations  recall  T.  lima,  but  the  most 
common  type  of  all  among  the  specimens  I  have  been  able  to  bring 
together  most  resembles  the  rougher  type  of  T.  emarginata.  If  these 
all  belong  to  one  species,  the  process  of  divergent  evolution  is  less 
complete  in  Japan  than  in  America. 
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EXPLANATION  OF  PLATES. 

Plate  74. 

Fio.  1.  Thais  (Nucdla)  canaliculata  Duclos,  variety  analoga  Forbes,  unusually  swollen 
and  depressed  form,  from  Lituya  Bay,  Alaska.  Cat.  No.  220974,  U.S.NJf . 
Alt.  31  mm.,  p.  568. 

2.  Thais  (Nucella)  canaliadata  Duclos,  variety  campressa  Dall,  from  Hontoey, 

California.    Cat.  No.  60102,  U.S.N.M.    Alt.  38  mm.,  p.  569. 

3.  Thtds  {Nucdla)  camilicidaUi  Duclos,  typical  form  {-\-decancosiala  Middesndoarff) 

Unalashka,  Alaska.    Cat.  No.  220973,  n.S.N.M.    Alt.  38  mm.,  p.  567. 

4.  Thais  (Nucdla)  candlicukUa  Duclos,  mutation  with  obsolete  sculpture  from 

Sitka,  Alaska.    Cat.  No  32197,  U.S.N.M.    Alt.  33  mm.,  p.  567. 

5.  Thais  (NtueUa)  lameUosa  Gmelin,  variety  cymica  (smooth  mutation)  from  Fort 

Ludlow,  Washington.    Cat.  No.  60126,  U.S.N J4.    Ait.  38  mm.,  p.  565. 

6.  Thais  (Nucdla)  UmeUosa  Gmelin,  \mety/ranciscana  Dall,  from  San  Francisco 

Bay.    Cat.  No.  63909,  U.S.N.M.    Alt.  60  mm.,  p.  566. 

7.  Thais  (NuceUa)  lamellosa  Gmelin,  typical  form,  from  oyster  reefs,  Vanconver 

Island.    Cat.  No.  63873,  U.S.N.M.    Alt.  67  mm.,  p.  563. 

8.  Thais  (Nucdla)  lamdlosa  Gmelin,  variety  Jiormica  Dall,  from  inner  harbor  of 

Sitka,  Alaska.    Cat.  No.  88862,  n.S.N.M.    Alt.  53  mm.,  p.  565. 

Platb  75. 

Fig.  1.  Thais  (Nucdla)  emarginata  Duclos,  variety  ostrina  Gould,  from  lAontaej, 
California.    Cat.  No.  32176,  U.S.N.M.    Alt.  36  mm.,  p.  570. 

2.  Thais  (Nwxlla)  emarginatay  typical  short  and  stout  form,  from  Lituya  Bay, 
Alaska.    Cat.  No.  220975,  U.S. N.M.    Alt.  30  mm.,  p.  569. 

8.  Thais  (Nucdla)  emargi'naJUi,  elevated  form,  from  Monterey,  California.  Cat. 
No.  32179,  U.S.N.M.    Alt.  33  mm.,  p.  569. 

4.  Thais  (Nucdla)  lima  Martyn,  typical  form,  smooth  mutation,  from  Eadiak 

Island,  Alaska.    Cat.  No.  60105,  U.S.N. M.    Alt.  33  mm.,  p.  566. 

5.  Thais  (Nucdla)  limaf  abnormally  elevated  mutation,  from  Unalaaka,  Alaska. 

Cat.  No.  60084,  U.S.N.M.    Alt.  49  mm.,  p.  566. 

6.  Thais  (Ntuxlla)  limaf  normal  form,  heavy  mutation,  frc»n  Port  MQller,  Alaska. 

Cat.  No.  220976,  U.S.N.M.    Alt.  40  mm.,  p.  566. 
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Thais  (Nucella)  canaliculata  and  Thais  (N.)  lamellosa. 

For  explanation  of  plate  see  page  572. 
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Thais  (Nucella)  emarqinata  and  Thais  (N.)  lima. 

For  explanation  of  plate  see  paoe  672. 
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NOTES  ON  A  COLLECTION  OF  FISHES  MADE  BY  DR. 
EDGAR  A.  MEARNS  FROM  RIVERS  TRIBUTARY  TO  THE 
GULF  OF  CALIFORNIA.. 


By  John  Ottbbbein  Sntdee. 
Of  Stanford  UmvermJty,  Calif cfrnia. 


While  in  chaise  of  the  biological  section  of  the  survey  of  the 
Mexican  boundary  of  the  United  States,  from  January,  1892,  till 
September,  1894,  Dr.  Edgar  A.  Meams,  major  and  surgeon,  United 
States  Army,  made  a  collection  of  fishes  from  the  various  streams 
encoimtered  along  the  route.  Those  secured  from  the  Gulf  of 
California  drainage  are  of  particular  interest,  for  although  considerable 
has  been  written  on  the  fishes  of  the  region,^  there  are  yet  many 
questions  regardmg  their  habits,  relationships,  and  distribution  which 
are  open  to  investigation. 

The  collection  made  by  Doctor  Meams  contaros  specimens  from 
the  Colorado  River  and  some  of  its  tributaries,  from  tiie  headwaters 
of  the  Yaqui  near  the  international  boundary,  and  also  from  the 
Altar  and  Sonoyta  Rivers,  each  of  which  runs  an  independent  course 
to  the  Gulf  of  California.  The  following  list  will  indicate  the  re- 
lationships of  the  streams  examined: 


Colorado  River. 
Gila  River. 

Verde  River. 
Oak  Creek. 
Beaver  Creek. 
Santa  Cruz  River. 
San  Pedro  River. 


Sonoyta  River. 
Altar  River. 

Bear  Creek. 
Yaqui  River. 

Bavispe  River. 

San  Bernardino  River. 

Cajon  Bonito  Creek. 


The  f aimas  of  the  Sonoyta,  Altar,  and  Yaqui  Rivers  are  not  yet 
well  enough  known  to  justify  any  very  definite  statements  as  to 
their  relationships.  It  appears,  however,  that  the  fishes  of  the 
Yaqui  have  been  largely  derived  from  the  Rio  Grande.  It  also 
seems  safe  to  infer  that  the  barrier  of  salt  water  which  now  separates 
the  Colorado  and  Yaqui  Rivers  has  been  continuous  with  the  exist- 
ence of  the  latter,  thus  preventing  the  Colorado  fauna  from  extending 

1  Evennaim  and  Rutter;  BuU.  U.  S.  Fish  Comm.,  No.  14,  1804,  pp.  478-480.  Gilbert  and  Soofldd; 
Proc.  U.  S.  Nat  Mas.,  voL  »,  1808,  pp.  487-499.  Meek,  Beth  Eugene;  FIdd  Coliimb.  Mas.  Publ.  93,  lOoL 
ser.,  yol.  5,  Rio  Yaqui  System,  p.  XXXVm.  EDis,  Max  M.;  Unir.  of  Colorado  Studies,  vol.  11,  No.  1, 
1014. 
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to  the  Yaqui  through  a  channel  connection.  At  least  two  Colorado 
forms  have  succeeded  m  reaching  the  larger  streams  of  southern 
California;  where  they  are  now  represented  by  Notclepidomyzan  santa- 
ansR  and  Bichardsonivs  oreutH. 

One  species,  Notropis  meamsi  is  described  as  new. 

Quotations  are  made  from  the  field  notes  of  Doctor  Meams. 

CATOSTOItfUS  msiOinS  Baiid  and  OinM. 

The  species  described  by  Eirsch  ^  as  Catostomus  gUa  is  synonymous 
with  C.  insignia,  no  differences  appearing  when  the  types  of  both  are 
compared.  On  carefully  reading  Eirsch's  paper  it  appears  probable 
that  his  collection  included  three  specimens  of  0.  insignisy  which  he 
described  as  C.  gila,  and  two  examples  of  Notolepidomyzon  darki  with 

scales  on  the  sides  of  moderate  size,  larger  anteriorly  than  posteriorly  *  *  *;  the 
anterior  scales  are  of  circular  outline    *    *    •    those  of  the  back  vary  laige. 

One  of  the  latter  he  lists  as  C.  insignia,  and  the  other  as  C.  cJarhi. 

There  are  four  cotypes  of  C,  insignia  in  the  United  States  National 
Museum.  They  have  from  54  to  58  scales  in  the  lateral  series,  11  or 
12  between  the  lateral  line  and  middle  of  back,  9  or  10  between  the 
lateral  line  and  base  of  ventral,  26  to  30  between  occiput  and  dorsal 
fin.  There  are  II  or  12  dorsal  rays.  In  a  cotype  of  C.  gUa  the  scales 
are  as  follows:  56,  12,  11,  30. 

The  following  notes  on  the  scales  are  taken  from  specimens  collected 
by  Doctor  Meams: 

Scales  in  lateral  series 54  55  56  57    58    59    60    61    62 

Number  of  specimens 116620222 

Scales  above  lateral  line 11  12  13    14 

Number  of  specimens 1  8  11      2 

Scales  below  lateral  line 10  11  12 

Number  of  specimens 10  10  2 

Scales  before  dorsal 26  27  28    29    30    31 

Number  of  specimens 3 


6     3     3      5 


Proportional  measurements  follow: 


CotypM  of  C.  huiffnit. 


a  huiffnit  Verde  B.,  Ariaooa. 


Length  of  body mm. 

Length  head 

Depth  body 

Depth  caudal  peduncle 

Length  caudafpeduncle — 

Length  snout 

Diameter  eye 

Interorbital  width 

Depth  head 

Snout  to  occiput 

Snout  to  dorsal 

Snout  to  ventral 

Length  base  of  dorsal 

Length  base  of  anal 

Height  dorsal 

Height  anal 

Length  pectoral 

Length  ventral 

Length  caudal 


187 
0.27 
.21 
.106 
.16 
.13 
.05 
.12 
.186 
.22 
.635 
.605 
.15 
.06 
.17 
.105 
.21 
.16 
.235 


125 
0.28 
.24 
.11 
.17 
.13 
.05 
.11 
.105 
.23 
.63 
.68 
.155 
.08 
.20 
.21 
.22 
.18 
.266 


113 
0.27 
.26 
.10 
.156 
.13 
.062 
.11 
.106 
.22 
.51 
.66 
.16 
.076 
.20 
.18 
.19 
.10 
.24 


181 
0.246 
.26 
.11 
.166 
.10 
.06 
.11 
.18 
.20 
.51 
.565 
.17 
.08 
.19 
.19 
.20 
.106 
.26 


180 
0.266 
.23 
.10 
.155 
.116 
.05 
.105 
.17 
.21 
.51 
.575 
.155 
.08 
.19 
.20 
.22 
.17 
.245 


162 
0.26 
.235 
.10 
.155 
.115 
.06 
.11 
.19 
.22 
.53 
.59 
.17 
.08 
.20 
.19 
.19 
.166 
.26 


134 
0.27 
.23 
.11 
.15 
.12 
.06 
.11 
.18 
.21 
.51 
.59 
.17 
.06 
.19 
.19 
.19 
.17 
.24 


138 
0.255 
.25 
.U 
.16 
.12 
.05 
.10 
.18 
.21 
.fi2 
.60 
.175 
.06 
.19 
.205 
.215 
.18 
.246 


185 

aa6 

.25 

.u 

.15 

.12 

.06 

.U 

.185 

.21 

.615 

.58 

.175 

.OBS 

.20 

.29 

.20 

.17 

.255 


iproo.  Ut  8.  Nftt.  Hu8.,voL  11, 1888y  p.  666, 
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The  color  of  the  ventral  surface  varies  from  pure  white  to  a  beautiful  yellow.  The 
upper  surface  is  dark,  the  line  of  division  Ji)etween  dark  and  light  being  sharply 
defined  and  located  3  to  5  scales  below  the  lateral  line. 

This  is  a  large  scaled  sucker  with  elongate  head,  lai^e  lips,  and 
deep  caudal  peduncle.  It  has  been  reported  from  the  lower  parts  of 
the  Colorado  system,  its  range  evidently  not  extending  up  into  the 
swift-flowing  streams  of  the  mountains. 

Doctor  Meams  secured  specimens  from  the  Verde  and  Santa  Cruz 
Eivers  and  from  Beaver  Creek  near  Fort  Verde, 

CATOSTOBCUS  SONORBN8IS  Ma^ 

Some  small  suckers  from  San  Bernardino  Creek  are  identified  as 
C  sonorensis.  These  are  somewhat  more  slender  than  that  described 
by  Meek,*  and  the  scales  and  fin  rays  are  similar  to  those  of  C.  in- 
signis.  No  examples  of  the  latter  of  similar  size  are  available  for 
comparison.' 

San  Bernardino  Creek  near  the  international  boundary. 

NOTOLBPIDOBffTZOlV  CLARKI  (Bidrd  and  Olnid). 

A  comparative  study  of  the  species  usually  assembled  in  the  genus 
Pantostefos  discloses  the  fact  that  they  are  separable  into  two  well- 
defined,  natural  groups,  one  characterized  by  a  thick  cranium  in 
which  the  parietals  and  f rentals  meet  in  a  close,  strong  suture  (fig.  1), 
and  another  by  a  relatively  thin  cranium  where  the  parietals  and 
frontals  are  separated  by  a  long,  often  very  narrow,  fontanelle  which 
apparently  does  not  close  even  in  very  old  individuals.  For  the  first 
group  the  name  Notolepidomyzon^  is  available,  while  Pantosteus 
naust  be  retained  for  the  second. 

Oatostomus  has  a  broad,  usually  rectangular  fontanelle  (fig.  3), 
and  the  lips  are  not  armed  with  a  homy  sheath  as  in  Notolepido- 
myzon  and  Pantosieus. 

Recent  authors  recognize  three  species  of  Pantosteus  in  the  Colorado 
system,  namely,  P.  clarJci  (Baird  and  Girard),  P.  ariaonae  Gilbert, 
and  P.  delphinus  (Cope).* 

Specimens  measuring  about  240  nmi.  from  Beaver  Creek  near  Fort 
Verde,  are  referable  to  P.  darhi,  as  they  possess  the  very  large  and 
somewhat  roimded  scales  of  the  anterior  upper  parts  which  character- 
ize that  species.    The  scales  in  the  first  row  above  the  lateral  line  are 

1  Field  Colnmb.  Mus.  Publ.  93,  Zool.  Ser.,  vol.  5,  p.  32,  pi.  6. 

s  Tho  type  oiQUottomut  bemardini  No.  174,  U.S.N.M.,  a  specimen  measuring  193  mm.,  has  12  rays  In  the 
dorsal,  7  in  anal,  74  scales  in  lateral  series,  15  in  series  between  lateral  line  and  middle  of  back,  12  below  lateral 
line,  and  33  between  oodpat  and  dorsal  fin. 

s  Fowler,  Henry  W.,  Proc.  Acad.  Nat.  Bd.,  Phila.,  1913,  p.  47,  Noiolepidomifton  type  oHtonae,  Cope  and 
Yarrow;  Wheeler's  Explor.  west  of  the  100th  merid.,  vol.  5, 1876  (1876),  p.  673,  PanUutem  type  pZo^fcyn- 
diu».  It  will  be  noted  that  Notolepidompzon  was  characterised  by  the  size  of  the  scales,  while  the  type 
of  Pantottetu  has  a  large  fontanelle. 

«  Proc.  Acad.  Nat.  Sd.  Phila.,  1854,  p.  37,  OOotUmut  darkU  U.  S.  and  Mex.  Bound.  Sonr.  Ichthyol., 
p.  38,  pi.  22,  Minomw  Oarki;  BuU.  47,  U.  S.  Nat.  Was.,  p.  170,  PatUotUus  arUonae;  Proc  U.  S.  Nat.  Mus., 
Tol.  20,  p.  488,  pL  36;  U.  S.  Qeol.  Snrv.  Wyoming,  Fourth  Ann.  Kept.,  1870  (1871),  p.  436,  Mtnonm 
4elj)hinu9* 
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not  much,  if  any,  larger  than  those  of  the  row  immediately  below. 
Those  of  the  succeeding  rows  above  the  lateral  line  rapidly  and  some- 
what regularly  grow  larger  and  more  roimded  in  outline,  until  on  the 
median  part  of  the  back  they  are  much  lai^er  than  any  on  the  caudal 
pedimcle.  The  hps  have  a  prominent  homy  sheath.  The  skull  b 
thick,  the  edges  of  the  parietals  and  frontals  uniting  in  a  firm  suture, 
thus  completely  obUterating  the  fontanelle. 

Of  the  other  species,  P.  arizonae  has  a  skull  of  similar  structure, 
and  very  large  scales  above  the  lateral  line.  A  comparison  of  the 
type  of  P.  arizonae  and  cotypes  of  0.  chrH  indicates  that  they  are 
specimens  of  the  same  species.  The  scales  in  the  lateral  series  are 
found  to  number  from  62  to  75,  the  series  between  lateral  line  and 
back  7  to  9,  between  lateral  line  and  ventrals  11  to  14,  between  oc<npat 
and  dorsal  fin  15  to  17. 

Specimens  from  Beaver  Creek. 

Lateral  line 69    68    70    66    66  70  62    64 

Above  lateral  line 98987  9  79 

Below  lateral  line 10    10    10    11    10  10  U      9 

Before  dorsal 16    15    16    17    17  17  16    17 

7)/pe  and  paratype  P,  arizonae. 

Lateral  line 67  69 

A  bo  ve  lateral  line 8  8 

Below  lateral  line 11  U 

Before  dorsal 16  17 

Cotypes  of  C.  darki. 

Lateral   line 65  66 

Above  lateral  line 8  9 

Below  lateral  line 11  10 

Before  dorsal 17  17 

There  is  no  material  dijBference  in  the  form  of  the  body,  proportions 
of  various  parts,  fin  rays,  etc.,  as  the  foUowing  table  of  measurements 
will  indicate: 


Cotyg^ofC. 

Paratype  and 
type  of  P. 
arizonae. 

Examples  from  Beaver  (>eek. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

ID 

T^IWth  QfbftHy 

125 
0.22 
.08 
.165 
.116 
.06 
.09 
.15 
.20 
.49 
.58 
.15 
.085 
.15 
.20 
.18 
.156 
11 
7 

115 

0.236 

.09 

.14 

!60 
.00 
.14 
.08 
.16 
.18 
.20 
.16 
10 
7 

85 
0.23 
.08 
.16 
.11 
.06 
.09 
.165 
.21 
.50 
.61 
.14 
.08 

170 
0.23 
.08 
.16 
.13 
.04 
.10 
.16 
.205 
.50 
.68 
.176 
.09 

195 
0.23 
.08 
.186 
.12 
.042 
.09 
.15 
.19 
.52 
.61 
.16 
.08 
.185 
.20 
.20 
.16 
11 
7 

185 
0.216 
.085 
.14 
.125 
.04 
.10 
.15 
.19 
.485 
.62 
.156 
.08 
.175 
.195 
.18 
.16 
12 
7 

195 
0.22 
.085 
.145 
.11 
.04 
.09 
.146 
.19 
.48 
.60 
.17 
.09 
.18 
.21 
.206 
.16 
11 
7 

206 
0.22 
.08 
.14 
.125 
.045 
.10 
.14 
.19 
.51 
.62 
.156 
.08 
.18 
.185 
.18 
.16 
11 
7 

197 
0.22 
.08 
.15 
.115 
.04 
.09 
.145 
.20 
.49 
.60 
.16 
.065 
.18 
.90 
.18 
.16 

H 

187 

Length  head..' 

0.215 

Deplth  caudal  peduncle 

Length  caudalpeduncle 

Length  snout 

.OSS 
.15 
.115 

Diafneter  eve.... 

.045 

Interorbital  width 

.095 

Depth  head 

.145 

.19 

Snout  to  dorsal 

.50 

Snout  to  ventral 

.00 

Length  base  of  dorsal 

.165 

T/ength  base  of  anal 

.00 

Height  dorsal 

.18 

He^ht  anal 

.20 
.20 
.17 
10 

7 

.19 
.19 
.176 
12 

7 

.22 

Length  pectoral 

.21 

Leiigth  ventral 

.19 

Dorsal  ravs 

u 

Anal  rava 

7 
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The  oiher  recognized  Colorado  species  has  been  considered  synony- 
xxious  with  P.  hardua  and  P.  virescens,  described  by  Cope.*    The  types 
of  JP.  delpMnvs  and  P.  hardua  are  lost,  and  the  locality  from  which 
t^liose  and  P.  vireacena  came  is  not  known  with  certainty.    The 
descriptions  of  all  are  equally  brief.    The  type  of  P.  vireacena  (No. 
X6758,  U.S.N.M.)  remains.    It  is  apparently  of  the  same  species  as 
otihers  in  the  United  States  National  Museum  identified  by  late 
investigators  as  P.  ddphinua.    It  measures  370  mm.,  being  by  far 
tibie  largest  specimen  of  the  genus  which  the  writer  has  seen.'    There 
is  some  reason  to  suspect  that  this  is  not  synonymous  with  P.  ddr 
jjlUrma  (Cope),  for  that  authority  distinguishes  the  latter  by  its  short, 
*^de  head  and  thick  body.    He  also  says  that  the  scales  are  sub- 
equal.    The  type  of  P.  vireacena  is  relatively  slender  and  the  soales 
of  the  anterior  dorsal  surface  are  much  smaller  than  the  others,  a  fact 
inrhich  Cope  records.    However,  as  no  more  important  reason  appears 
for  distinguishing  between  P.  ddphinua  and  P.  vireacena,  they  are 
here  regarded  as  synonymous.    The  skull  of  this  species  is  relatively 
thin  and  the  fontaneUe  constantly  remains  open. 

Unless  the  present  treatment  of  these  nominal  forms  is  at  fault 
it  is  evident  that  there  are  but  two  species  of  Pantoateua  (Pantoateua 
and  Notolepidomyzon)  in  the  Colorado  system.  Both  are  easily  dis- 
tinguished from  species  of  Catoatomua  by  the  structure  of  the  Ups,  and 
they  differ  markedly  from  each  other  in  the  size  of  the  scales.  When 
the  crania  of  both  are  compared,  it  is  observed  that  the  heavy,  firm 
skull  of  N.  clarTd,  with  its  closely  fitting  frontals  and  parietals,  con- 
trasts strongly  with  the  comparatively  light,  thin  skull  of  P.  ddr 
phinua,  the  sharp-edged  frontaJs  and  parietals  of  which  are  separated 
by  an  elongate  and  narrow  fontaneUe. 

With  these  Colorado  forms  in  mind  it  will  be  of  interest  to  examine 
similar  catostomids  of  the  Bonneville  Basin,  where  three  species  have 
been  described,  Catoatomua  generoaua  Oirard,  Minomua  pla4yrhynchua 
Cope,  and  Minomua  jarrovii  Cope,"  only  one  of  which  has  been  gen- 
ercdly  recognized.  The  cotypes  of  C.  generoaua  and  M.  plaiyrh/nchua 
are  preserved  in  the  Museum.  The  former  represents  a  species  with 
a  short,  robust  body  and  a  very  thick  skull  without  fontaneUe,  hence 
belonging  to  Notolepidomyzon,  while  Jf.  ploUyrhynchua  is  relatively 
slender  and  has  a  thin  skuU  with  an  elongate,  narrow  fontaneUe,^ 

1 U.  8.  G66I.  Sorv.  WyomtBg,  Fourth  Aim.  Bept.  for  1870  (1871),  p.  436,  Jiinomfu  bardtu,  Wheelsr'a 
Xxplor.  West  of  the  100th  Utrld,,  yoL  6, 1876  (1870),  p.  075,  P.  vinacent, 

*Namflroii8  spedmeuB  of  PanAMtew  measuiihg  from  330  to  885  mm.,  the  largest  of  whJoh  weighed  1) 
poondfl,  were  lately  ooUected  by  the  writer  while  engaged  In  a  survey  of  the  Bonneville  system  mider 
the  direction  of  the  United  States  Bureau  of  Fisheries.   In  these  the  fontaneUe  is  present. 

•  Proe.  Aoad.  Nat.  Sd.  FhOa.;  1866,  p.  174.   Froo.  Amer.  Fhilos.  8oc.  Fhila.,  1874,  pp.  184, 135. 

« The  fontaneUe,  covered  or  closed  as  usual  with  a  tough  membrane,  must  have  escaped  the  attention 
ofCopeias  M,  pteyr^jwcfttt^  the  first  species  mentioned  and  described  under  his  diagnosis  of  the  genua 
PttntofiMtf,  which  he  characterizes  by  "a  complete  union  of  the  parietal  bones  whldi  obliterates  thefontap 
adBaaDimiveraal  among  the  sodnrs." 
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a  member  of  the  genus  Pantosteus.  The  ootypes  of  jarrovii  can  not 
be  found.  Cope  remarks  that  this  is  a  less  elongate  specifis  thaa 
plaiyrhynchus,  thus  lending  color  to  the  supposition  that  his  observa- 
tions were  made  on  an  example  of  generosus.  It  is  also  worth  while 
to  note  that  the  original  description  refers  only  to  "several  specrmens 
from  near  Provo.  Messrs.  Yarrow  and  Hendiaw."  There  can  then 
be  no  mistake  as  to  the  type-locaUty,  and  apparently  no  good  reason 
to  assume  that  any  cotypes  came  from  the  Rio  Grande.^ 

The  Lahontan  system  has  one  species,  P.  IdhorUan  Rutter,'  wfaidi 
is  related  to  P.  platyrhfricJms,  each  resembling  the  other  dosely  both 
in  cranial  structure  and  external  characteristics.  One  form,  P. 
jordani  *  Evermann  described  from  the  upper  part  of  the  Missouri 
Basin,  seems  to  be  a  representative  of  P.  platyrhynch/uSf  althoiigh  the 
fontanelle  is  reduced  to  a  very  narrow  sUp.  But  one  species  seens 
to  be  known  from  the  Rio  Grande,  Gatosiomus  plebeius  Baird  and 
Girard.^  It  has  the  thick  skull  without  fontanelle  characteristic  of 
NotoUpidomyzon.  Santa  Ana  River,  a  coastal  stream  of  southern 
CaUfomia,  contains  one  species  sarUcHinae,  a  member  of  the  same 
genus.  Its  describer  was  mistaken  in  its  relationships,  having  com- 
pared it  with  wrongly  identified  specimens.^ 

The  relationships  here  indicated,  and  which  are  believed  to  be  in 
harmony  with  both  the  structure  and  geographic  distribution  of  the 
species  in  question,  may  be  indicated  as  follows: 

Lips  with  a  homy  cutting  edge;  cranium  thin;  a  narrow  and  usu- 
ally sUtlike  fontanelle  present  (fig.  2): 
Pantosteus — 

ddphinus  Colorado. 
platyrhynchus  Bonneville. 
jordani  Columbia. 
lahontan  Lahontan. 

Idps  with  a  homy  cutting  edge;  cranium  thick;  no  fontanelle 

(fig.  1): 

Notolepidormfzon — 
darJci  Colorado. 
santoranae  Santa  Ana. 
generosus  Bonneville. 
plebeius  Rio  Grande. 
The  center  of  distribution  of  each  genus  is  the  Bonneville  Basin. 

1  Ball.  U.  8.  Fish.  Comm.,  No.  12, 1802,  p.  56.  List  of  specimeiu  of  PafOosUua  now  foond  In  the  XT.  8. 
National  Museom. 

*  BuU.  U.  8.  Fish  Comm.,  No.  22, 1002,  p.  146. 

a  BuU.  U.  8.  Fish  Comm.,  No.  12, 1802,  p.  51.  The  writer  follows  Jordan  and  Bvennann  in  identifyiiig 
P.  coturnMamu  Eigenmann  (Amer.  Naturalist,  February  4, 1803,  p.  151)  with  P.  jordani,  not  having  soiB- 
eient  material  for  a  careful  comparison.  A  few  poorly  preserved  specimflq^rom  the  Columbia  Indicate 
that  this  identification  should  be  accepted  provisionally,  for  the  two  may  oe  distinct  spedes.  There  is 
danger  of  confusing  this  form  with  C.  catoskmus.   The  latter  has  a  narrow,  rectaugolar  fontBneOe, 

<  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  28. 

» Fioc.  U.  8.  Nat.  Hus.,  vol.  34, 1008,  p.  83.  ...  .  _ 
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One  is  justified  in  looking  forward  to  the  possible  discovery  of  one 
or  even  more  imdescribed  forms,  or  at  least  to  the  extension  of  the 
range,  of  known  species.  It  is  quite  within  reason  to  presume  that 
N.  generosus  is  represented  in  the  upper  Colmnbia  Basin.  The 
status  of  jkUyrhynchuSy  jordani,  and  cclumhiafma  should  be  carefully 
investigated. 

The  specimens  here  used  for  comparison  were  about  6  inches  long, 
perhaps  the  average  size  of  mature  individuals.  In  very  old  exam- 
ples of  Pantosteua  the  fontanelle  becomes  linear.  In  the  large  tyi>e 
of  P.  vireseena  the  parietals  and  frontals  nearly  meet. 

The  smallest  specimen  of  N.  darki  examined  measured  70  nmi.  in 
length.  No  fontanelle  was  present,  but  the  parietals  and  frontals 
were  not  very  firmly  united  along  ihe  median  line. 

Beaver  Creek,  Santa  Cruz  River. 

XntAUCHBN  TEZAKUS  AbbotLi 

This  species  is  remarkable  for  the  high  and  narrow  dorsal  hump  or 
keel  which  rises  abruptly  from  the  rather  low,  flat  head,  and  extends 
to  the  dorsal  fin.  The  bony  structure  of  this  keel  is  formed  by  the 
jimction  of  an  enlarged  occipital  crest  and  a  series  of  fused  or  closely 
apposed  and  modified  spines  and  intemeurab.  The  anterior  and 
stronger  part  of  the  crest  is  supported  by  the  complex  of  vertebrae 
over  which  the  chain  of  Weberian  ossicles  extends  (fig.  6).  This 
complex  involves  3  developed  vertebrae,  no  trace  of  another  ap- 
pearing in  the  mature  skeleton.  The  first  of  these  is  represented 
by  a  thin  centrum  without  lateral  processes,  above  which  is  the 
spine  (iSJ),  narrow  and  knife-like,  with  a  heavy,  thick  base,  closely 
apposed  to  the  first  intemeural  (i.i.),  the  base  of  the  second  verte- 
bral spine  and  the  neural  arch.  The  second  vertebra  is  not  anky- 
losed  with  either  the  first  or  third.  Its  neural  arch  is  large,  and  the 
spine  (5.  2)  above  it  is  massive.  With  the  second  spine  are  firmly 
coosified  the  broad,  leaf-like  intemeurals  between  the  first  and  fifth 
spines.  This  spine-intemeural  complex  is  the  ''trapezoidal  inter- 
neural"  of  Lockington'  and  the  ''large,  intemeural  formed  by  a 
thick  central  pillar  with  anterior  and  posterior  wings"  of  Eirsch.' 
The  third  spine  {S.  S)  is  broad  and  low,  closely  joined  to  the  base  of 
the  second,  or  ankylosed  with  it.  The  fourth  is  slender,  short,  and 
supplied  with  a  bifid  tip  which  clasps  the  lower  edges  of  the  last 
fused  intemeurals'.  Five  other  intemeurals  (one  of  which  is  occa- 
sionally absent  or  partly  developed)  with  thin,  broad  tips  and  narrow, 
pointed  bases,  together  with  the  first  intemeural  of  the  dorsal  fin 
finally  complete  the  bony  crest. 

1  Fowler  finds  that  X,  qfpho  of  aatbon  is  C.  texsntw  Abbott.    Proo.  Acad.  Nat.  Sd.  FhJIa.,  1918,  p.  54. 

•  Pioc.  Acad.  Nat.  8oL  Phila.,  1880,  p.  237. 

I  Ftoc  U.8  Jf tttlCos.,  ToL  11, 1888,  p.  8M,  dcBCriptloii  of  XfrB«cl€fi  Elganmaim  and  KJrsdi,  naw  genus. 
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An  oflseons  crest  not  much  unlike  this  is  present  in  Carpiodes  and 
IctiohiSy  the  elements  being  especially  distinct  in  the  latter  (fig.  5). 
It  is  rather  feebly  represented  in  Oatostomus,  where  the  ooosified 
part  of  the  crest  involves  the  spines  and  intemeurals  anterior  to  and 
including  the  sixth  vertebra.  The  fourth,  fifth,  and  sixth  spines 
only  are  easily  distinguished,  their  tips  extending  upward  astride  a 
knife-like  blade  formed  by  the  ankylosed  intemeurals. 

The  skull  of  Xynmdien  dijffers  greatly  from  that  of  Oatostomug, 
as  win  be  seen  by  a  comparison  of  the  illustrations  (figs.  3  and  4). 
The  fontanelle  in  Xyrauchen  is  broad  anteriorly,  narrow  posteriorly, 
almost  triangular  in  shape,  the  posterior  part  continued  backward 
and  upward  as  a  narrow  trough  on  the  base  of  the  occipital  crest. 
In  Oatostomua  (insiffniSf  commersoni,  macroeJieUuSy  mniotUhiSj  id- 
Tioensis)  the  foramen  is  broad,  oblong,  and  more  or  less  rectangular. 

This  and  other  peculiar  cranial  characteristics  of  Xyrauchen  indi- 
cate no  very  close  relationship  between  it  and  Catostomus. 

The  dorsal  crest  of  the  species  is  exaggerated  in  old  age  by  the 
flattening  of  the  head,  the  dorsal  contour  of  which  becomes  strongly 
concave  in  contrast  to  the  convex  skulls  of  Catostomua,  Oarpiodes, 
and  others. 

Doctor  Meams  notes  that  the  flesh  of  this  species  is  excellent  and 
of  fine  flavor. 

Specimens  were  collected  in  the  Oolorado  at  Yuma,  where  one 
example  with  a  pecuUar  abnormal  squamation  appeared,  the  scales 
being  only  about  half  the  usual  size,  except  in  several  very  restricted 
areas,  where  a  few  normal  ones  were  foimd. 

Very  large  spedmens,  refusing  to  take  a  hook,  were  snared  in  deep  holes  among 
the  rocks.  A  line  with  several  hooks  attached  was  allowed  to  sink  to  the  bottom 
and  when  a  school  moved  over  it  the  line  was  brought  out  with  a  sharp  swish  of  the 
pole,  a  sucker  usually  being  hooked. 

The  entire  ventral  surface  is  orange  yellow;  pectoral  and  ventral  fins  very  slightly 
dusky,  their  upper  surface  marked  basally  with  dusky  olive;  iris  yellow,  with 
greenish-yellow  granulation;  lower  third  of  head,  including  end  of  snout,  (nrange 
yellow,  in  strong  contrast  with  the  flesh-colored  mouth;  sides  salmon  color,  granu- 
lated with  dusky  olive;  dorsal  surface,  including  top  of  head,  dark  olive  brown; 
anterior  ridge  of  hump  pale  olive.  Dorsal  fin  olivaceous;  anal  orange  yellow,  indis- 
tinctly marked  with  dusky;  caudal  yellowish  olive.  In  some  examples  the  fins  are 
rather  rosy,  and  the  scales  of  the  sides  are  tipped  with  silvery.  An  occasional  example 
has  the  dorsal  surface  dark  olive  brown,  and  there  is  a  strong  pinkish  tint  below  the 
lateral  line. 

Colorado  River  at  Yuma;  Gila  River  at  Gila  City, 

GILA  BLBOANS  Balrd  and  GInrd. 

There  is  one  example  in  the  collection  which  measures  15|  inches 
in  length.  The  head  is  greatly  flattened  and  a  broad,  rounded, 
nuchal  hump  is  developed. 

The  very  narrow  caudal  peduncle,  the  depressed  and  elongate 
head,  and  the  dorsal  hiunp  of  G.  eUffans  calls  to  mind  the  fact  that 
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these  peculiarities  are  characteristic  of  other  Colorado  forms.  An 
unusually  narrow  caudal  peduncle  distinguishes  C.  latipinnis  and 
(jT.  degans,  the  depressed  head  is  found  in  Ptychocheilua  hidus,  0. 
robusia,  and  X.  textmuSj  and  the  dorsal  crest  is  conspicuous  in  X. 
texanus  and  G.  rohuuta.  These  characters  become  fully  developed 
only  in  old  individuals. 

Gila  River  at  Gfla  City;  Colorado  River,  Yuma;  Salton  River, 
Colorado  Desert,  Lower  California. 

GILA  ROBUSTA  Cop«. 

In  large  individuals  the  back  is  greatly  arched,  the  head  flattened, 
and  concave  in  outlme.  The  maxillary  appears  longer,  the  tip  ex- 
tending beyond  anterior  margin  of  eye,  which  it  does  not  reach  in 
small  specimens. 

O.  aeminuda  ^  seems  to  be  synonymous  with  this  species.  In  the 
ventral  region  the  scales  are  small,  thin,  and  not  securely  embedded. 
The  observations  of  Ellis,*  '*  Specimens  of  this  subspecies  differ 
from  the  typical  G.  rolmsta  in  having  no  scales  in  the  midventral 
portion  of  the  body  as  far  posterior  as  the  base  of  the  ventrals  and 
no  scales  on  the  mid-dorsal  region  as  far  back  as  the  middle  or  last 
ray  of  the  dorsal  fin,"  are  not  applicable  to  this  form,  as  the  cotypes 
of  G.  seminuda  from  the  Rio  Virgen  have  the  entire  ventral  surface 
scaled,  where  the  scales  have  not  been  displaced  by  accident,  in 
which  case  the  pockets  remain.  The  same  is  also  true  of  the  mid- 
dorsal  region. 

Fishes  of  this  species  may  be  caught  with  baited  hook,  ''the  flesh 
of  a  bird  or  minnows  of  its  own  species  answering  equally  well.  The 
stomach  of  one  specimen  contained  a  frog." 

An  example  measuring  9}  inches  from  the  Verde  was  colored  in 
life  as  follows: 

Dorsal  aspect  dark,  dotted  with  gold  and  silver;  sides  with  obsolete  blackish  bands, 
most  distinct  toward  the  tail;  below,  silvery  white;  iris,  golden;  peritoneum,  black. 
A  smaller  specimen  was  lighter  colored  and  had  a  gold  band  extending  from  the 
superior  extremity  of  the  opercular  opening  to  the  base  of  the  taU.  In  many  speci- 
mens the  ventral  surface  ranges  in  color  from  pure  white  to  rosy  salmon. 

The  species  is  locally  known  as  bony-tail  or  Verde  trout,  and  when  taken  from  cool 
water  the  flesh  has  an  excellent  flavor. 

Verde  River  at  Fort  Verde;  Gila  River  at  Gila  City. 

PT7CHOCHXILnS  LUCIUS  Oliard. 

Colorado  River  at  Yuma;  Gila  River. 

RICHARDSOmUS  OIBBOSUS  (Btird  and  Oinrd). 

In  determining  the  identity  of  specimens  collected  by  Doctor 
Meams  it  became  necessary  to  examine  the  types  of  OUa  gibbosa 

I  Wbeekr's  Ezplor  West  of  the  100th  Merld.,  vol.  5, 1875  (1876),  p.  600,  pi.  31,  flgs.  1,  la. 
*  Fishes  of  Colorado,  Univ.  of  Colorado  Stodlos,  1914,  p.  67,  (Hto  robiMfa  aemfiMida. 
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Baird  amd  Girard,^  Tigama  intermedia  Girard,'  and  GUa  nigra  Cope.' 
It  was  found  that  they  represent  the  same  species. 

The  type  of  G.  gibbasay  No.  223,  U.S.N.M.,  is  from  tiie  Bio  Santo 
Croz,  a  tributary  of  the  Gila.  The  following  measurements  of  the 
specimen  are  recorded  in  hundredths  of  the  length  to  base  of 
caudal  fin.  Length,  170  mm.;  length  head,  0.285;  depth  caudal 
peduncle,  0.105;  length  caudal  peduncle,  0.20;  length  snout,  0.08; 
diameter  eye,  0.055;  interorbital  width,  0.09;  depth  head,  0.19; 
snout  to  occiput,  0.20;  to  dorsal,  0.58;  to  ventral,  0.54;  length  base  of 
dorsal,  0.18;  base  of  anal,  0.09;  height  dorsal,  0.16;  anal,  0.145; 
length  pectoral,  0.16;  length  ventral,  0.12;  number  dorsal  rays,  8; 
anal,  8;  scales  in  lateral  series,  74;  between  lateral  line  and  middle  of 
back,  19;  between  occiput  and  dorsal  fin,  36. 

One  of  the  cotypes  of  T.  intermedia,  No.  232,  U.S.N.M.,  has  76 
scales  in  the  lateral  series,  20  above  the  lateral  Une,  and  39  between 
occiput  and  dorsal  fin.    There  are  about  8  small,  short  gillrakers. 

The  cotypes  of  O.  nigra,  No.  16987,  U.S.N.M.,  are  from  Ash  Creek, 
Arizona.  Specimens  from  San  Carlos  are  also  recorded  by  Ck>pe,  bat 
they  should  not  be  regarded  as  cotypes  ^  as  the  original  description 
is  based  on  lai^er  examples,  '^7^  inches,"  those  from  San  Carlos 
being  much  smaller. 

SpecimenB  from  Clear  Creek  about  20  miles  above  its  confluence  with  the  Verde 
were  examined  about  July  2.  The  back  was  dark  olive  green,  the  sides  golden  yel- 
low; sides  of  head  brassy  yellow  granulated  with  black;  ventral  region  yellow;  lev 
yellow.    Fins  orange,  the  area  around  their  baaes  vermilion. 

Santa  Cruz  River,  Verde  River  near  Fort  Verde, 

A  few  fishes  from  Bear  Creek,  a  tributary  of  Altar  River,  are  pro> 
visionally  identified  as  R.  gibhosus.  They  appear  to  differ  in  form 
and  scale  characters  from  members  of  the  genus  taken  in  the  Colorado 
and  in  the  Yaqui.  Material  for  a  careful  comparison  is  not  available, 
however, 

RICHASDSOinUS  PURFURBUS  (Glzanl). 

This  species  has  a  robust  body,  lai^e  head,  and  very  short  snout. 
The  gillrakers  are  very  short,  scarcely  evident  in  some  specimens. 
The  scales  in  the  lateral  series  number  from  55.  to  60;  above  lateral 
line,  15  or  16;  between  lateral  line  and  ventral,  8  or  9;  between 
occiput  and  dorsal,  34  to  36.    Dorsal  rays,  8;  anal  rays,  8. 

San  Bernardino  River. 

NOTROFIS  MBARNSI,  new  species. 

Five  specimens  of  a  Notropis,  which  apparently  belongs  to  an 
unknown  form,  were  collected  in  the  Yaqui  Basin.    The  species 

>  Froo.  Acad.  Nat.  8oL  Phila.,  1854,  p.  28;  U.  8.  and  Mez.  Bound.  Burr.  lohthyoL,  p.  04,  pi.  S3,  flgL  1-4. 

•  Proo.  Acad.  Nat.  Bel.  Phlla.,  1856,  p.  206. 

•  Whedar'a  Ezplor.  West  of  tba  100th  Herid.,  vol.  5, 1876,  p.  663,  pi.  80,  fig.  8. 
«  Boll.  47,  U.  8.  Nat.  Mas.,  p.  236,  synonymy  of  L.  niger. 
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which  is  named  in  honor  of  its  discoverer  is  characterized  by  the 
rather  rounded  and  elongate  body,  slender  caudal  pedunde,  posterior 
position  of  the  dorsal  fin,  large  scales,  large  eye,  teeth  4-5,  short  ali- 
mentary canal,  almost  complete  lateral  line,  and  the  absence  of  dark 
bars  or  spots. 

On  comparison  with  other  forms  the  exact  relationships  of  the 
species  do  not  appear.  It  is  probably  allied  to  some  form  indigenous 
to  the  Rio  Grande. 

Description  of  Notropis  meamsij  type  No.  76163,  U.S.NJM.,  from 
San  Bernardino  River,  Mexico,  near  monument  77  of  the  interna- 
tional boimdary;  Dr.  E.  A.  Meams,  collector;  October  6,  1893. 

Head  4.1  in  length  to  base  of  caudal;  depth,  3.9;  depth  caudal 
peduncle,  10;  scales  lateral  series,  40;  between  lateral  line  and  middle 
of  back,  8;  between  occiput  and  insertion  of  dorsal,  19;  dorsal  rays,  8; 
anal^  8. 


NOTBOnS  MKABNSL 

Snout  rather  pointed,  the  length  about  equal  to  diameter  of  eye. 
Cleft  of  mouth  oblique,  extending  slightly  beyond  anterior  border  of 
orbit.  Dorsal  inserted  behind  a  vertical  tlm)ugh  base  of  ventral. 
Caudal  deeply  notched,  the  lobes  pointed;  4  or  5  upper  and  lower 
rays  not  fully  developed.  Edges  of  dorsal,  anal,  and  ventrals  convex; 
pectorals  obtusely  pointed.  Teeth  4  on  the  right  side,  5  on  the  left; 
strong,  pointed,  with  hooked  tips;  a  narrow  grinding  siuface  present. 
Peritoneum  silvery;  a  few  dusky  spots  on  its  dorsal  siuface;  lining 
of  operde  silvery.  Alimentary  canal  shorter  than  body,  folded  once 
and  back.  (Viscera  and  teeth  from  paratype.)  Pseudobranchiae 
very  large;  4  or  5  very  short  stubby  gill  rakers. 

Scales  large  and  regular.  Lateral  line  complete  or  nearly  so; 
slightly  decurved  anteriorly. 

Color  silvery,  darker  and  with  little  luster  on  the  dorsal  siuface;  a 
broad,  lateral,  silvery  stripe  present,  which  gradually  narrows  on 
caudal  peduncle;  no  bars  or  spots;  a  linear,  black  stripe,  not  parallel 
with  the  lateral  UnO;  extends  from  below  dorsal  fin  nearly  to  base  of 
caudal. 
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The  paratypes  exhibit  some  variation,  as  illustrated  in  ihe  annexed 
table.  The  pores  of  the  lateral  line  fail  to  develop  on  occasionBl 
scales,  especially  on  the  caudal  peduncle. 

Notropis  meamn, — MeamremmU  of  type  and  paratypet. 

Length  of  body mm.-      41  40  35 

Lengthhead 0.26  0.25  0.255 

Depth  body 27  .28  .28 

Depth  caudal  peduncle 10  -10  .11 

Length  caudal  peduncle 21  .25 

Length  anout 06  -07  .07 

Diametereye 065  .065  .07 

Interorbital  width 075  .085  .085 

Depth  head 19  .18  .19 

Snout  to  occiput 21  .20  .21 

Snout  to  doraal 55  .58  .55 

Snout  to  ventral 60  .50  .51 

Length  baae  of  dorsal 12  .13  .M 

Length  base  of  anal 115  .13  .12 

Height  dorsal 20  .21  .21 

Height  anal 17  .16  .19 

Length  pectoral 19  .20  .22 

Length  ventral 17  .14  .17 

Length  caudal • 26  .27 

Doisalrays 8  8  8 

Anal  rays 8  9  9 

Scales  lateral  line 40  37  38 

Scales  above  lateral  line 8  8  8 

Scales  below  lateral  line 5  4  4 

Scales  before  dorsal 19  18  17 

AOOSIA  CHRT800ASTBR  OinnL 

The  teeth  of  10  specimens  were  examined  and  foimd  to  have  a 
well-developed  grinding  surface.  They  were  sharp  and  distinotly 
hooked  at  the  tips.  There  were  4  on  each  side.  The  fins  are  unusually 
short  and  rounded  in  some  cases,  the  yentrals  not  reaching  the  ansl 
opening.  Tubercles  are  present  on  the  heads  of  the  males  taken  in 
January,  and  the  females  contain  many  ^gs  in  various  stages  of 
development,  some  very  large,  apparently  ripe.  The  peritoneum  is 
dark;  almost  black. 

Doctor  Meams  observes  of  the  color: 

Blackish  above,  greenish  olive  on  the  sides,  and  white  below.  Steel-blue  reflectioiifl 
on  sides  of  head. 

Sonoyta  River. 

PLAOOPTSRUS  ARGBRTISSIBfUS  Cop«. 

Three  specimens  of  this  interesting  spined  miimow  bear  radi- 
mentary  scales  on  the  anterior  dorsal  parts  of  the  body.  On  the 
throat,  just  posterior  to  the  lower  lip,  is  a  mass  of  papillae  like  those 
on  the  Ups  of  Catostomus. 

Gila  River,  near  Gila  City. 
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SALMO  nUDSUS  OlbboiM. 

A  speciinen  8^  inches  long  from  Oak  Creek  appears  to  represent 
fishes  that  have  been  introduced  from  some  California  stream.  It  is 
a  beautiful  trout  with  a  very  deep  body  and  small  head.  The  adi- 
pose dorsal  is  short  and  unusually  high.  The  dorsal  half  of  the  body 
is  closely  covered  with  spots,  sharply  outlined  and  perfectly  round 
on  the  head  where  they  are  about  half  as  lai^e  as  the  pupil;  smaller 
and  irregular  in  outline  on  the  body,  many  of  them  somewhat 
X-shaped.  The  dorsal  and  caudal  are  closely  covered  with  very 
small  spots,  the  dorsal  with  a  row  of  elongate  ones  along  the  base. 
Lower  half  of  head  and  body,  pectorals,  ventrals,  and  anal  inmiacu- 
late.  No  teeth  occur  on  the  tongue  posterior  to  those  of  the  glos- 
sohyal.    There  are  140  rows  of  scales  in  the  lateral  series. 

Specimens  of  this  same  trout  with  116  to  120  scales  in  the  lateral 
line  and  measuring  about  15  inches  are  recorded  by  Doctor  Meams 
from  Clear  Creek. 

This  creek  runs  in  a  canyon  with  walk  over  a  thousand  feet  high.  At  the  bottom 
along  the  stream  is  a  forest  of  Douglas  spruce,  willow,  aspen,  walnut,  maple,  box- 
elder,  pine,  and  hackberry.  There  is  a  dense  growth  of  hop  and  grape  vines  together 
with  shrubs,  annuals  and  ferns.  The  canyon  walls  are  of  limestone  above,  sand- 
stone below. 

Oolof  above,  a  dark  vinaceous  olive,  becoming  silvery  below  the  lateral  line  and 
yellowish  beneath  and  on  the  opercles.  Dorsal  yellowish  olive,  thickly  spotted; 
paired  fins  reddish  orange,  obscurely  spotted  with  dusky.  Back  and  sides  densely 
spotted  with  black,  the  spots  on  head,  back,  and  adipose  fin  being  rounded,  those  on 
sides  and  posterior  parts  irregularly  X-shaped.  The  iris  is  golden,  as  are  the  opercles 
and  preopercles  in  places.  On  August  13  a  female  full  of  large  eggs  and  measuring 
19^  inches  was  taken  in  Oak  Greek.  The  color  was  similar  to  that  described  above. 
Peritoneum  whitish  or  colorless.  A  smaller  one,  13  inches  long,  differed  only  in 
being  whitish  below.  Other  trout  from  Oak  Greek  were  pure  white  below  between 
the  pectoral  and  ventral  fins;  the  sides  to  or  above  the  lateral  line,  greenish  yeUow; 
above  lateral  line  the  ground  color  was  olivaceous;  iris  yellow;  mottled  with  black; 
sides  of  head  brassy  yellow;  dorsal  and  caudal  greenish  yellow. 

The  stomachs  often  contained  quantities  of  sand  and  small  pebbles.  Wasps, 
grasshoppers,  and  grubs  were  frequently  found  there  also.  The  largest  trout  caught 
weighed  somewhat  more  than  3  pounds.  June  is  the  best  month  for  fishing,  when 
the  trout  are  found  high  up  toward  the  source  of  the  brook. 

Oak  Creek. 

POBCUJA  OCCmBllTAUS  (Bidrd  and  Obwd). 

Specimens  collected  by  Herbert  BroTvn  in  Santa  Cruz  River  near 
Tucson,  November  20,  1893/  contained  eyed  embryos.  In  one 
example,  measmring  2\  inches,  there  were  15  such  young,  besides 
many  embryos  and  eggs  in  various  stages  of  development. 

Gila  River  near  Gila  City  and  Adonde  Siding;  Santa  Cruz  River; 
San  Bernardino  River;  Cajon  Bonito  Creek. 
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CTFRmODOir  MACULASIU8  BiOid  and  Ofaud. 

Examples  coUeoted  in  the  Sonoyta  February  1  sae  thus  described 
by  Doctor  Meams. 

The  f emalee  of  this  Bpedes  are  beautifully  baaded  with  black  on  a  ground  of  greenidi 
olive  above  and  white  below.  The  XMXfterior  portion  of  the  operde  ia  bric^it  sted- 
blue.  The  males  are  not  sharply  banded  and  the  colors  are  plainer,  lliey  are 
very  tenacious  of  life,  and  ascend  small  streams,  entering  cold  springs  whenever 
possible. 

Gila  River  at  Gila  City  and  Adonde  Siding;  Sonoyta  Biver; 
spring  near  Sonoyta  River. 

EXPLANATION  OP  PLATES. 

Plate  76. 

Crania  of  catostomids. 
Fig.  1.  Notolepidomyzan  darhi  X  2.    Beaver  Greek,  Arizona. 

2.  Pantosteus  lahontan  X  3.    Humboldt  River,  Nevada. 

3.  CatoBtomus  irmgnis  H  1.    Colorado  River,  Arizona. 

4.  Xyrauchen  cypho  X  f.    Rio  Verde,  Arizona. 

Platb  77. 

Osseous  structure  of  the  dorsal  crests  of 

'        Fig.  5.  Ictiobus  bubalus 

6.  Xifrauchen  texanut  Colorado  River,  Arizona. 
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Osteology  of  Fishes. 

For  explanation  of  plate  see  page  586. 
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Osteology  of  FiSHEa 

For  explanation  of  plate  see  paoe  686. 
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NEW  FRESH-WATER  SHELLS*  FROM  THE  OZARK 
MOUNTAINS. 


By  Anson  A.  Hinklet, 

Of  Dubois,  Illinois. 


During  August,  1914,  the  writer  spent  two  weeks  collecting  in  the 
Ozark  region,  chiefly  at  Galena,  Missouri;  Cotter,  Norfolk,  and  Black 
Rock,  Arkansas.  An  interesting  series  of  fresh-water  species  was 
obtained,  of  which  several  appear  to  be  new.  Descriptions  of  these 
are  given  below  with  a  list  of  the  species  collected. 

ANCXTLOSA  ASKARSSNSiS,  iMW  ipMdae. 
Plate  78,  fig.  3. 

Shell  smooth,  conical;  whorls  five,  convex;  suture  impressed. 
Aperture  large,  oval;  labrum  straight,  a  slight  sinus  at  the  base  of 
the  columella;  columellar  callus  brown,  thick  and  curved  across  the 
parietal  wall,  slightly  indented  in  the  umbilical  region.  Shell  yellow- 
ish or  straw-^olor  externally  with  six  faint,  narrow,  brownish  bands, 
showing  the  same  in  the  aperture.  The  type.  Cat.  No.  271764, 
U.S.N.M.,  measures:  Height,  10  mm.;  diameter,  7  mm. 

This  species  was  found  in  the  North  Fork  of  White  River  2  or  3 
miles  above  Norfolk,  Arkansas.  A  very  few  were  taken  at  Cotter, 
Arkansas. 

This  is  the  first  Anculosa  known  from  west  of  the  Mssissippi  River. 
Compared  with  A.  svhghbosa,  it  is  smaller,  spire  more  produced, 
aperture  not  as  wide.  It  is  nearer  to  A.  virgata  but  is  smaller,  more 
solid,  lighter  colored,  and  has  the  character  of  the  bands  different 
when  present. 

The  more  elevated  specimens  resemble  short  wide  forms  of  Ocmiobon 
918  plebeiuSy  but  that  species  has  an  angular  body-whorl  and  differs 
'  in  the  apertiure  and  callus.  The  difference  is  strongly  marked  in  the 
young  specimens.  The  young  J..  arJcansenais  has  a  striUng  resemblance 
to  some  of  the  species  of  Somaiogyrus.  An  occasional  specimen  has 
two  broad  bands  with  a  light  zone  between  of  about  the  same  width. 
A  light-colored  band  below  the  suture  is  shown  on  many  specimens. 

PR0CEE0INQ8  U.  8.  NATIONAL  MU8EUM,  VOL.  4^N0.  2126. 

687 


Digitized  by  VjOOQIC 


588 


PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM. 


Ttd.«L 


PntOULOPSIS  OZABinnfSIS»  new  ipecieB. 
Plate  78,  fig.  2. 

The  shell  is  imperforate,  conical,  smooth,  whitish  horn-colored; 
whorls  five,  convex;  the  sutm^  impressed.  The  aperture  is  holosto- 
mate,  oblique,  widely  ovate;  columellar  callus  thick,  the  outer  edge 
slightly  raised,  and  curved.  The  outer  lip  thickened,  extending 
beyond  the  outline  of  the  spire.  The  type.  Cat.  No.  271765, 
U.S.N.M.,  measures:  Height,  3  mm.;  diameter,  1.5  mm. 

Found  in  shallow  water  on  the  bedrock  of  the  North  Fork  of  White 
River,  2  or  3  miles  above  Norfolk,  Arkansas,  on  August  14,  1914. 

Dijffers  from  P.  vxibashensis  in  the  convex  whorls,  deeper  suture, 
wider  aperture,  and  the  conical  outline. 

801CAT00TRUS  CRA8SILABSI8»  nvw  ■pedafc 
Plate  78,  fig.  1. 

Shell  small,  depressed,  translucent  whitish  horn-color,  of  about  four 
whorls;  surface  smooth  but  not  polished,  sculptured  only  with  rather 
sharp  but  not  conspicuous  incremental  lines;  whorls  rapidly  increas- 
ing in  size,  markedly  flattened  in  front  of  the  suture,  thence  evenly 
rounded;  base  rounded,  with  a  minute  but  distinct  lunbilicus;  ap^- 
ture  obovate,  the  mai^in  continuous,  duplex,  moderately  and  evenly 
thickened;  aperture  bluish  white  within.  The  type,  Cat.  No.  271763, 
U.S.N.M.,  measures:  Height,  4.5  mm.;  maximum  diameter,  3.5  mm. 

Collected  by  A.  A.  Hinkley,  in  1914,  in  North  Fork  of  the  White 
River,  at  Norfolk,  Arkansas.  * 

LIST  OF  SPECIES  COLLECTED. 

GacoUected  at  Galena,  MiaBouri;  C»collected  at  Cotter,  Arkansas;  N=coUected  at 
Norfolk,  Arkansas;  B»coUected  at  Black  Bock,  Arkansas;  Sscollected  at  Spring 
Kiver. 

Cyprogenia  aherti  Conrad,  C.  N.  B.  S. 
OUimiana  reflexa  Bafinesque,  B.  S. 
Ptwiiobranmus  dinUmmns  Simpson,  G. 

Strophitua  edentulus  Say,  G.  C.  N.  B.  S. 
Anoaonta  imbecUis  Say,  G.       •^ 
Anodonta  nU}orhiculata  Say  (pond),  S. 
Anodonta  gnmdis  Say.  0. 
Symphynota  eompUmata  Barnes,  C. 
Symphynota  eosUUa  Bafinesque,  G.  C.  N. 

B.  S. 
Alamtidonta cdloeola Lea^G.  C. 
AUumidiynta  trunoata  B.  H.  Wright,  G.  C. 

N.B.S. 
Unto  gibbosuB  Barnes,  G.  C.  N.  B.  S. 
Fleurobema  utterbacki  ftierson,  G.  C.  N.  S. 
Qvadrula  pervlioata  Conrad,  C.  N. 
Quadrula  unauUOa  Barnes,  G.  B.  S. 
Quardula  trapezojdet  Lea,  B. 
Quadrula  eyhndrica  Say,  C.  N.  B.  S. 
Quadnda  metanevra  Bafinesque,  B.  S. 


TnmcUla  iriquetra  Bafinesque,  C. 
Lampsilis  verUricoms  Barnes,  G.  C.  N.  B.  S 
Lampnlis    brevicuha    briUn    Simpson, 

G.^.  N. 
LampHlis  luUolua  Lamarck,  G.  C. 
iMmpsUis  eUipitfomvis  Conrad  var^  G.  C. 
Lampsilis  ligamerUinus  Lamarck,  C.  B.  S. 
Lampsilis  orhiculaius  Hildreth,  C.  N.  B.  S. 
Lampsilis  rectus  Lamarck,  G.  0.  N. 
Lampsilis  subrostratus  Say,  G. 
Lampsilis  lienosus  Conrad,  N. 
Lampsilis  iris  Lea.  G.  C. 
Lampsilis  glans,  G. 
Lampsilis  purptaratus  Lamarck,  C.  S. 
LampsUis  gracilis  Barnes,  0.  N.  B.  S. 
Lampsilis  leptodon  Bafinesque,  G.  C. 
Obovaria  dlxpsis  Lea,  B. 
Plagipla  securis  Lea,  0.  N.  B.  S. 
Plagiola  elegans  Lea,  0.  N.  B. 
Plagiola  domafarwxs  Linnaeus.  B. 
Truogijwa  tu^erculata  Barnes,  C.  N.  B.  S. 
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Quadnda  piutulosa  Lea,  G.  N.  B.  S. 
Quadrula  trigona  Lea,  G.  N.  B.  S. 
Quadnda  coccinea  Ccmrad,  C.  N. 
Quadrula  solida  Lea,  0.  N.  B.  S. 
Quadrula  pvramidata  Lea,  B.  S. 
Quadrula  plena  Lea,  S. 
Quadrvlaehenaljesk,'^.  B.  S. 
Quadrula  tuberculata  Rafinesque,  G.  0. 

N.B.S. 
Sphaerium,  species,  0. 
Sphaerium  ttriatinum  Lamarck,  G. 
Musculium  troMvemim  Say,  G.  N. 
Ptffuftum,  species,  G.  C. 
Piiidium  sargenU  Sterki,  G. 
Pisidium  oomprestum  Prime,  G. 
Piiidium  punctatum  Sterki,  G. 
Pisidium  fiiersoni  Sterki,  G. 
PUidium  virginicum  Bouiguignat,  G.  N. 
Campdoma  subtolida  Anthony,  G.  G.  N. 

B.  S. 
CampeUmMf  species?  B. 
Vivipara  amUctoidu  Finney  (pond),  S. 
Vivtpara  tuhpurpureai  8Ay  B. 


8omatogyru8  craanlabrU  Walker,  N. 
Stmwtogyrui  subgldbonu  Say,  B.  S. 
Amnicoki  dndnnatientis  Anthony,  G.  G. 

N.B.S. 
Amnicola  emarginata  KtLster,  B. 
Pyrgulopiii  ozarbi  Hinkley ,  N . 
Angitrema  verruct>8a  Rafinesque,  B.  S. 
Pleurocera  eUvatum  Say,  G.  G.  B. 
Pleurocera  tubulare  Lea,  G.  N. 
Pleurocera  mcmiUiferun  Lea,  N . 
Pleurocera  alveare  Gonrad,  B.  S. 
Pleurocera  plicata  Tryon?,  G.  N. 
Oomobaeis  plebius  Anthony,  G.  G.  N. 
Oomobasi8t  species,  N. 
Aneuloea  arhamasi  Hinkley,  G.  N. 
PhygagyrinaSKvG.  G.  N. 
P^M  crandaUi  Baker,  G. 
Planorbia  (HeliBoma)  trivolvis  Say.  G.  G. 
Planorhie  (Helisoma)  bicarinatus  Sav,  G. 
Planorbia  (Oyraulus)  varvui  Say,  G. 
Plonor&u  eampioni,  G. 
Lymnaea  obruisa  Say,  G.  N. 
i^uocinea  oonoordiaZu  Gould,  G. 
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3TE0L0GY  OF  THESCELOSAURUS,  AN  ORTHOPODOUS 
DINOSAUR  FROM  THE  LANCE  FORMATION  OF 
WYOMING. 


By  Charles  W.  Gilhore, 

Ainstant  Curator  of  FostU  ReptiUM,  United  States  National  Mtueum, 


INTRODUCTION. 

Since  the  preliminary  description  *  of  Thescelosaurus  neglectus  was 
published  the  preparation  of  the  type-specimen  has  been  completed 
jid  it  is  now  proposed  to  give  a  more  detailed  account  of  the  skeletal 
jiatomy,  and  a  fuller  discussion  of  its  affinities  and  relationships  than 
ras  possible  at  the  time  of  publishing  the  original  article. 

The  finding  in  the  United  States  National  Museum  collections  of 
ihe  portions  of  three  individuals  in  addition  to  the  type-specimens 
serves  as  excellent  supplimentary  material  and  enables  me  to  describe 
nore  accurately  certain  parts  of  the  skeleton  that  were  either  missing 
Dr  badly  damaged  in  the  typical  specimens. 

OSTEOLOGY  OF  THESCELOSAURUS. 

SUMMART  OF  KNOWN  MATBRIAL. 

Type,  No.  7757,  U.S.N.M.  An  articulated  skeleton,  lacking  the 
skull  and  neck,  and  portions  of  humeri,  scapulae,  and  coracoids.  From 
Do^e  Creek,  Niobrara  County,*  Wyoming.  Collected  by  J.  B. 
Hatcher  and  W.  H.  Utterback,  1891. 

Paratype,  No.  7758,  U.S.N.M.  Consists  of  a  few  cervical,  dorsal, 
and  caudal  vertebrae,  portions  of  both  scapulae,  ribs,  portions  of  fore 
and  hind  feet,  and  fragmentary  limb  bones.  From  Lance  Creek, 
Niobrara  County,  Wyoming.    Collected  by  O.  A.  Peterson,  1889. 

No.  7760,  U.S.N.M.  Left  scapula  and  coracoid.  From  Deer  Ears 
Buttes,  Butte  Coimty,  South  Dakota.    Collected  by  J.  B.  Hatcher, 

1891- 

No.  7761,  U.S.N.M.  Cervical  centrum.  From  '^Beecher's  Quarry ,'* 
Niobrara  County,  Wyoming.  Collected  by  Hatcher,  Sullins,  and 
Buirell,  1891^ 

1  Qibiiore,  CbarlM  W.,  A  new  Dinosatir  from  the  Laooe  Fonnatloii  of  Wyoming.    Smith.  Misc.  CoIL, 
voL  61  No.'s,  1913,  pp.  1-5,  Ags.  1-6. 
tAt  tbe  time  these  ooUeotlons  were  nude,  Niobim  County  was  a  part  of  Convene  Ooonty. 
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No.  8065,  U.S.N.M.  Proximal  phalanx  of  digit  III  of  the  p«. 
From  Niobrara  Comity,  Wyoming.  Collected  by  J.  B.  Hatcher, 
1890. 

No.  8016, ,  and  5031.  The  partial  skeletons  of  three  individ- 
uals in  the  American  Musemn  of  Natural  History,  New  York,  aD 
from  Dawson  Comity,  Montana.    All  collected  by  Bamum  Brown. 

THB  VEBTEBRAL  COLUMN. 

The  vertebral  column  is  intact  and  articulated  from  the  anterior 
dorsal  r^on  to  very  near  the  tip  of  the  tail.  This  seri^  may  be 
subdivided  as  follows:  Presacrals  (all  dorsals)  16,  sacrab  5,  and 
caudals  48. 

The  number  of  cervicals  is  unknown;  probably  not  more  than  nine, 
as  in  Camptosaurvs.    I  am  inclined  to  the  belief  that  the  dorsal  series 
is  complete  as  shown  by  the  attachment  of  the  most  anterior  sternal 
rib  at  the  extreme  outer  comer  of  the  sternal  bone,  thus  leaving  no 
room  for  the  union  of  other  ribs  anterior  to  the  sixteenth  presacnJ. 
The  sacrum  may  be  considered  definitely  determined  as  having 
five  vertebrae.    The  tail  lacks  one  or  two  vertebrae  at  the  tip  to  com- 
plete the  series.    Tentatively  the  ver- 
tebral formula  may  be  given  as  c9  i, 
dl6,  s5,  c50. 

Cervical  vertebrae. — ^None  of  the 
cervical  vertebrae  was  preserved  with 
the  type^pecimen,  but  fragmentary 
parts  of  several  pertaining  to  the  para- 
type  No.  7758,  U.S.N.M.,  give  a  fairly 
good  idea  of  the  chief  characteristics 
of  the  structure  of  the  bones  of  the 

Fia.  1.— OSBVICAL  YEBTBBEA  Of  fHBSCKLO-       D.^*^- 

8AUBU8  moLxcTus  QiLMOBB.  pabattpi.        Tho  ccutra  arc  plano-concave,  the 

No.  7768,  U.S.N.M.    About  f  nat.  am.     ^^^^^'4.„  ^t  i-u^  ,..^«*^*:^»  ^^A   U^i^^ 

VIEWED  FROM  LEiT  BIDE.  a.  zyg.,  AN-  coucavity  of  the  posterior  end  bemg 
TXBioB  ZTQAPOPHT8I8;  d,  DiAPOFHTsis;  p,  vcryshallow.  lu  contouT  thc  anteiior 
PABAPopHTsw.  ^^  J  jg  shield-shaped,  the  upper  border 

being  slightly  indented  by  the  neural  canal.  The  sides  of  the  centra 
below  the  neuro-central  suture  are  pinched  in,  but  to  a  less  d^ree 
than  in  CamptosoAirus.  Ventrally  the  centra  are  flattened.  This  sur- 
face is  rugosely  roughened  and  extends  the  entire  length  of  the  v^- 
tebra,  being  wider  behind  than  in  front,  as  shown  in  figure  2.  This 
flattening  of  the  cervicals  appears  distinctive  of  Thescdosavrus,  for 
in  all  other  dinosaurs  the  ventral  surfaces  are  either  keeled  or  broadly 
roimded. 

The  neural  arches  are  attached  to  the  centrum  by  broad  pedicles, 
especially  expanded  on  the  anterior  end^  where  they  extend  outward 
over  the  tops  of  the  parapophysial  buttresses.  The  neural  canal  is 
large. 
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Fig.  2.— Cxbvxcal  vbbtxbba  or  Thb- 

8CBL06AT711US  NBOLECTT7S   OiLMOBS. 

PaULTTPE.    No.  7758,  U.S.N.M.    | 

NAT.  SOS.    VSNTBAL  VIEW.     O.  tyg., 

Antebiob   zyoapopstses;  d,  dxa- 

POPHTSIS;  p,  PASAPOPHTSIS. 


In  figure  1  is  shown  one  of  the  cervicals  from  the  posterior  half  of 
•fche  neck,  which  has  a  rather  slender  diapophysial  process  which  ex- 
t>ends  outward,  backward,  and  slightly  downward.    The  anterior 
zygapophyses    have    exceedingly  broad 
cirticular  surfaces  placed  wide  apart. 

While  nothing  is  known  as  to  the  pre- 
cise number  of  vertebrae   in  the  neck, 
there  appears  no  good  reason  to  expect 
a  greater  number  than  in  HypsUophodon 
or  CamptosawruSy  the  latter  having  been 
definitely  determined  as  having  9,  which 
agrees  with  Huxley's  ^  determination  of 
the  cervicals  in  HypsUophodon,  whereas 
Hulke '  shows  in  his  restoration  only  8. 
Idarsh » in  his  restoration  of  HypsUopTw- 
den  has  certainly  erred  in  increasing  the  number  to  11.    See  plate  82. 
The  measurements  of  the  centrum  shown  in  figures  1  and  2  are: 
Greatest  length,  40  mm.;  greatest  width,  anterior  end,  41  mm.; 
greatest  height,  anterior  end,  27  mm.;  greatest 
width,  posterior  end,  33  mm. 

Dorsal  vertebrae. — ^The  dorsal  centra  are  slightly 
biconcave.  In  passing  from  the  front  toward  the 
sacrum  the  centra  gradually  increase  in  length 
and  in  transverse  diameter,  reaching  their  maxi- 
mimi  development  in  the  last  dorsal. 

The  flattened  ventral  surfaces  of  the  cervicals 
change  to  a  narrow  roimded  surface  in  the  an- 
terior dorsals,  becoming  progressively  more  and 
more  broadly  rounded  as  they  approach  the  sac- 
rum. For  a  short  distance  on  either  end  of  the 
centra,  when  viewed  laterally,  the  surface  is 
longitudinally  corrugated,  being  especially  pro- 
nounced on  the  ventral  areas.  The  pinched-in 
depression  of  the  cervicals  changes  in  the  dor- 
sals, so  that  posterior  to  the  mid-thoracic  region 
the  sides  of  the  centra  are  approximately  flat 
in  the  vertical  direction.  All  are  concave,  how- 
ever, longitudinally.  All  of  the  presacrals  show 
stout  transverse  processes.  In  the  anterior  dorsal 
region  these  are  relatively  long  (see  fig.  3)  with 
a  capitular  facet  on  the  side  of  the  arch.  Pro- 
ceeding posteriorly  the  transverse  processes  become  shorter  and  the 
position  of  the  facet  changes  from  the  side  of  the  arch  to  the  front 


FlO.  8. — FlffTESNTH  PBB- 
8ACBAL  YBBTEBBA, 
PBOBABLT  THE  2D  DOB- 
SAL  OF  Thescelosaubub 

NEOLECTUS    OiLMOBE. 

Type.  No.7767,UJ3.NJi. 

|KAT.  SHE.  LATEBAL 
VIEW.  df  DIAPOPHTSIB; 
p,  PABAPOPHTSIS;  9,  SPOT- 
OUS  PBOCESa;  «tt,NEVBO- 
CENTBAL  SUTUBE;  f ,  AN- 
TEBIOB XTOAPOPHTBIS; 
«%P08TEBI0B  ZTQAPOPH- 
TSD. 


1  Quart.  Joum.  Oeol.  Soo.  London,  vol.  26, 1870,  p.  3,  pi.  1. 
a  PhJlos.  Tnms.  Roy.  Soc.  London,  1882,  pp.  1035-1062,  pi.  82. 
s  Dinoeaors  of  North  America,  1806,  pi.  84. 
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FIO.  4.— ElOBTH  PBB8ACRAL 
VSBTBBBA  Of  THXSCELO- 
BAJJVU8    NXQIXCnJS    GlL- 

MOBE.    Ttfe.     No.  7767, 

U.S.N.M.  I  NAT.  flOB. 
Latb&al  YIBW.  i,  DiA- 
POrHTSIS;  p,  FARAFOPHT- 
818;  t,  8nNOU8  rBOCX88;  f . 
AHTKBXOB  ZTGAPOPHTSD; 
t'f  r08TKBIOB  ZTOAPOrHT- 


border  of  the  transverse  process  and  approaches  the  tubercohunTintJ 

on  the  fourth  vertebra  in  front  of  the  sacrum  there  is  but  a  m^ 
facet  on  the  end  of  the  exceedingly  heavy  proc- 
ess (see  d,  fig.  5).  This  vertebra,  as  in  the  re- 
maining dorsals,  all  carry  single  headed  Tib&. 
The  transverse  processes  of  the  anterior  d«- 
sals  are  directed  upward  at  an  angle  of  moie 
than  46®,  so  that  when  viewed  from  the  side 
they  appear  to  equal  the   spinous  process  in 

*  height,  as  shown  in  figure  3.    Proceeding  poste- 

riorly the  upward  inclination  becomes  less  and 
less  until  in  the  posterior  dorsals  it  extends  ont 
nearly  horizontal  (fig.  5) .  Throughout  the  scariflB 
the  point  of  origin  of  the  transverse  processes 
is  especially  low  down  on  the  arch,  though 
higher  in  front  than  behind. 

The  spinous  processes  are  thin  rectangular 
plates  of  bone  (figs.  4  and  6),  with  but  little 
transverse  expansion  of  their  upper  extremitiea. 
These  gradually  increase  in  height  posteriorif, 
reaching  their  maximum  development  in  the 

last  dorsal  (first  presacral).     The  last  doreal  (or  sacro-dorsal)  may 

be   distinguished   by   its   greater   bulk  and 

especially  by  the  great  transveree  diameter 

of    its    posterior    end.    It    is    the    largest 

vertebra  of  the  entire  vertebral  column.    As 

in   all  known   dinosaurs,   there  are  no  true 

lumbar    vertebrae,    as    all    bear  ribs.     The 

average  intercostal  space  between   the  dor- 
sal vertebrae,  as  found  articulated,  is  about 

6  mm. 
Sacrum. — ^The  sacrum,  as  in  HypsUophodorif 

consists  of  five  vertebrae   that  are  directly 

united  with  the  iha  by  sacral  ribs.    These  ver- 
tebrae are  suturally  united  and  appear  to  be 

firmly  anchylosed.     Sacral  one  may  be  dis- 
tinguished from  those  that  follow  by  the  great 

transverse  expansion  of  the  anterior  end  of  its 

centrum.    The  second  sacral  has  the  smallest 

centrum  of   the  five  and  in  cross-section  is 

subcircular.    The  remaining   three  are  more 

broadly  rounded   and  but  slightly  concave 

antero-posteriorly.    The  first  two  sacral  ribs 

unite  with  the  centra  intervertebrally,  but  the  remaining  thr«6 


Fig.  5.— Thibd  nxakCUJ*'^ 

TBBBA    OF    THESCBOWW 
NBOLBCTT7S  GlLllOB*.    '^^^ 

No.  7757,  U.S.N.11.   §  J^**- 

SDCB.    LaTBBALVISW.  it^' 
FOPHTOS;  #,  aPIHOTJS  PBOC** 

#u,  8OTUBB;  1,  AjrriMOB^* 

XTOAFOPUTBIS. 


articulate  laterally  with  their  respective  centra  (fig.  17). 
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Passing  outward  from  the  centra  the  outer  ends  of  the  sacral  ribs 
are  expanded  fore  and  aft  to  meet  one  another,  becoming  coalesced, 
and  thus  inclose  a  series  of  four  sacral  foramina.  In  Hypsilophodon 
the  sacral  ribs  imite  with  the  sacrals  intervertebraUy  throughout  the 
series,  as  they  do  in  Camptosaurus.  The  spinous  process  of  sacral 
one  is  distinct,  but  those  of  «*,  «*,  and  «*  (shown  by  the  impressions 
in  the  rock)  were  closely  joined  and  appear  to  have  formed  a  con- 
tinuous sheet  of  bone.  The  spinous  process  of  the  fifth  is  free. 
Viewed  laterally,  these  spines  extend  but  little  above  the  superior 
borders  of  the  ilia.  The  combined  length  of  the  five  sacral  centra 
is  195  mm. 


FlO.  6.— AirriHlOB  CAUDAL  YSBTSBEIS  (5TB,  OTH,  Ain>  7TH)  OF  THBaCBLOOAUBUS  OTEO- 
LECTUB  OXLMOBE.  TTPB.  NO.  7757,  U.S.N.M.  I  NAT.  BIZI.  C,  CHSVBON;  9,  SPINOUS 
PAOCXSS;  t,  TRANSTEB8S  ?B0CB8S;  f ,  ANTKUOR  ZTOAPOPHTSIS;  t',  P08TBBIOR  STOAFOPH- 
TBIS;  Sf  FIFTH  CAUDAL. 

Caudal  vertebrae. — Forty-eight  articulated  caudal  vertebrae  are 
present  with  the  type,  and,  as  stated  previously,  it  would  appear  as 
though  two  or  more  are  missing  from  the  tip  of  the  tail,  so  that  in 
Thescdosaurua  the  complete  series  would  consist  of  at  least  50  ver- 
tebrae. The  first  caudal  may  be  recognized  by  the  absence  of  chev- 
ron facets  and  the  backward  inclination  of  the  spinous  process.  As 
in  HypsUopJiodonj  the  second  caudal  carries  the  first  chevron.  This 
is  indicated  in  the  type  (No.  7757,  U.S.N.M.)  by  a  mutilated  frag- 
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ment  found  in  situ  between  the  second  and  third  vertebrae,  thoo^ 
the  greater  portions  of  the  centra  of  these  two  vertebrae  are  imsang. 
Transverse  processes  are  present  in  the  first  10  caudals,  ^lierets 
in  Hyjmlophodon  the  first  14  have  transverse  processes  and  in  Oomf- 
ioawwrus  the  first  12.    This  process  on  the  first  caudal  is  shorter  than 
those  immediately  succeeding  it.    They  increase  in  length  from  the 
first  to  the  fifth,  and  gradually  shorten  posteriorly^  ending  abropth 
on  the  tenth,  which  has  a  length  of  23  mm.    All  are  given  off  from 
the  side  of  the  centra  immediately  below  the  level  of  the  neuro-cen- 
tral  suture  (fig.  6).    With  the  disappearance  of  the  transverse  pro- 
cesses the  length  of  the  centra  is  slightly  increased  and  they  becoiw 


Fig.  7.— ICSDIAN  CAUDAL  YSBICBRAS    (24TH.  25TH,  AMD  30ni)   OF   THB0CELO- 
8AUBX78  mCOLBCTUB   GlLMOBE.      TTPI.      NO.   7757,    U.S.N.lf.     )  KAT«    SBS. 

9,  Spinous  pbocxss;  u  ossified  tsndonb;  2,  antebiob  ztoafophtsis. 

more  cyUndrical  in  shape  (fig.  7).    This  increase  in  length  continues 

back  to  the  twentieth,  and  from  this  vertebra  to  the  tip   the  centra 

gradually  decrease  in  this  diameter. 
The  spinous  processes  have  a  decided  backward  inclination  and 

are  gradually  reduced  in  height  posteriorly,  disappearing  altogether 

on  the  thirty-sixth  vertebra.  Weak 
zygapophyses  persist  as  far  back  as 
the  forty.fifth.  The  thin  antmor 
expansion  at  the  base  of  the  spinous 
process  shown  in  figure  6  is  present 
only  on  the  first  10  caudals.  'Ow 
most  distal  caudals  have  short  cyt 
inderlike  centra  without  zygapophy- 
sial  articulation  and  with  but  slight 

expansion  of  the  two  extremities  (see  fig.  8). 

Chevrons. — ^As  in  HypsilopTiodon,  the  chevrons  are  longer  than  the 

spinous  processes.    Their  articular  ends  are  shghtly  expanded  antero- 

posteriorly,  the  free  end  flattened  but  without  marked  expansion. 

The  first  chevron  is  short  and  with  a  pointed  distal  end  and  rounded 

shaft.    The  two  articular  surfaces  of  the  proximal  end  are  separate. 

The  fourth  and  fifth  (fig.  6)  are  the  longest  of  the  series,  but  proceed- 


Fio.  8.— Distal  caudal  yebtbbbab  (40th, 
41st,  and  42d)  of  Thescblosaubub  neo- 

LECTUSGILMORB.  Typb.  No.  7767,  U.S.N.M. 
§  NAT.  8IZB.  t,  OSSDIBD  TBNDONS;  Z,  ANTB- 
BIOB  ZTOAPOPHTSIS;  2',  P08TBBIOE  ZTOA- 
POPHTSIS. 
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ing  posteriorly  they  gradually  shorten.     C!hevrons  are  known  to  be 

present  as  far  back  as  the  twenty-sixth  caudal,  but  is  quite  likely 

they  persist,  as  in  many  other  dinosaurs,  nearly  to  the  end  of  the  tail. 

The  first  chevron  is  borne  on  the  second  caudal.    The  fourth  chevron 

has  a  length  of  97  mm.,  the  seventh  measures  88  mm.,  the  tenth  77 

xnm. 

Principal  meaturements  of  vertebrae. 


Greatest 
length 

Greatest 

width 

post^or 

end. 

Greatest 
height 

Wl& 

spine. 

Greatest 
length. 

Greatest 
width 

posterior 
end; 

Greatest 
heidit 

wia 

spine. 

Prasaerals: 

Stxteenth 

mm. 

mm. 

flifii. 

Sacrato: 

First     

mm. 

41 

38 
134 

37 

38 

37 
37 
80.5 
43 
88 
38 
38 
U8 

mm. 

mm. 

Fifteenth 

38 

38 

87.5 

37 

37 

37 

37 

88 

40 

41 

41 

43 

43 

43 

43 

39 

81 

Second. 

Third    .    . 

Fourteenth 

Thirteenth 

Fourth 

43 

Twelfth 

Fifth 

Eleventh 

Tenth. 

33 

85 

Caudals: 

First          .  ... 

Ninth 

35 

85 

Fifth 

110 

Eighth 

Tenth 

Seventh 



Twentieth 

Thlrtteth 

Fortieth 

Forty-fourth... 
Forty<eeventh.. 

glxth 

38 

94 

Fifth 

Fourth 

43 

107 

Third 

Second 

First 

48 

116 

Scapula  and  coracoid. — ^The  scapula  of  TJiescdosaurus  is  short,  with 
a  widely  expanded  upper  extremity.    The  total  length  is  about  that 


FlO  0.— LXR  SCAPULA  OF  THX8CKLOBAUBT78  NXOLBCnjS  GiLMOBX. 

No.  7758,  n.S.N.M.    }  NAT.  size.    Extxbnal  vncw. 


Parattpx. 


of  the  humerus.  The  similar  lengths  of  these  two  bones  is  a  most 
unusual  proportion  in  dinosaurian  anatomy,  and  so  far  as  I  am  aware 
only  found  in  Theseeloscmras  and  HypsUophodon  in  the  Orthopoda. 

At  the  time  of  publishing  my  preliminary  description  of  Thescdo- 
sauTua  the  proximal  portion  of  the  scapula  was  not  represented  in  the 
available  material  (fig.  9),  but  the  more  recent  discovery  among  the 
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unprepared  specimens  in  the  collections  of  a  nearly  complete  scii^iik 
and  coracoid  (No.  7760,  fig.  10)  now  enables  me  to  give  a  full  descrip- 
tion of  these  elements.  This  specimen  was  collected  by  Mr.  J.  B. 
Hatcher  in  1891,  at  Deer  Ears  Buttes,  Butte  C!ountyy  South  Dakota 
(see  2,  fig.  20),  and  its  occurrence  there  greatly  extends  flie  known 
geographical  range  of  the  genus. 

Relatively  the  scapula  of  TJiescdosaurus  is  short,  and  the  back- 
ward extension  of  the  blade  is  somewhat  more  pronounced  than  in 
either  HypdlopJiodon  or  Camptosaurus.  The  upper  half  of  the  blade 
is  thin,  with  flattened  inner  and  outer  surfaces.  The  truncated  and 
imfinished  appearance  of  the  upper  margin  suggests  the  pres^ice  of 
a  cartilaginous  extension  of  the  blade  upon  the  sides  of  the  thorax, 
such  as  is  present  in  the  extinct  Mosasaurs  and  in  recent  lizards. 


FiQ.  10.— Lsrr  scafula  aitd   coracoid  or  THSsciLoaAUBus  nxolbctus  Qzlmoxb.    No.  7m, 
U.S:N.M.    }NAT.  sm.    Lateral  vncw.    c,  Coracoid;  g,  olknoid  catitt;  «,  bvtvkk  bxtwzbt 

SCAPULA  AND  CORACOID;  90,  SCAPULA. 

The  articulating  end  is  expanded  both  vertically  and  transversely 
and  presents  two  distinct  faces  or  facets  on  the  lower  end,  of  which 
the  longer  one  is  for  union  with  the  coracoid,  and  the  shorter  and 
stouter  one  forms  one-half  of  the  glenoid  fossa  (fig.  10).  On  the  ante- 
rior margin  above  the  articulation  for  the  coracoid  is  a  short  but 
prominent  ridge  that  subsides  rapidly  upon  reaching  the  flattened 
surface  of  the  shaft.  Viewed  from  the  front  the  articulated  scapula 
and  coracoid  is  bowed  from  end  to  end  and  would  thus  conform 
closely  to  the  outward  curve  of  the  body  cavity.  Only  upper  por- 
tions of  the  blades  of  the  scapulae  are  preserved  with  the  type- 
specimen,  but  these  agree  exactly  with  the  bone  here  described. 
Compare  figures  9  and  10,  also  plate  79. 
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The  coraooid  is  a  small  subquadrangular  plate  of  bone.  Its  glenoid 
border  is  the  stoutest  part,  being  heavier  tibian  the  scapida  contribu- 
tion to  this  fossa.  The  internal  surface  is  concave,  the  external  con- 
vex. The  lower  border  is  incurved,  the  anterior  or  sternal  margin  is 
thin  and  regularly  rounded.  The  coracoid  foramen  is  placed  well 
forward  toward  the  center  of  the  bone,  but  its  large  size,  as  shown  in 
figure  10  is  in  part  due  to  the  imperfection  of  this  part  of  the  specimen. 

Meaturements  o/tcaptda  and  coracM,  No.  7760. 

Greatest  length  of  scapula  and  coracoid 235 

Greatest  length  of  scapula 186 

Greatest  breadth  of  scapula: U07 

Least  breadth  of  scapula 42 

Greatest  expanse  of  glenoid  cavity 36 

Humerua. — ^None  of  the  humeri  in  the  United  States  National 
Museum  collections  are  perfectly  preserved,  and  the  description  to 
follow  is  based  upon  a  right  hiunerus  (Cat.  No.  5031,  Amer.  Mus.  Nat. 
Hist.)  kindly  loaned  me  by  Mr.  Bamum  Brown,  of  the  American 
Museum  of  Natural  History,  New  York  City.  It  is  of  the  same  size 
as  the  distal  portions  of  the  humeri  belonging  to  the  type,  and  in  all 
probability  belongs  to  an  animal  of  similar  proportions. 

The  humerus  of  TkescdoBaurus  is  indistinguishable  from  that  of 
Camptosaurus,  except  that  the  head  instead  of  being  centrally  located 
on  the  proximal  end  is  nearer  the  external  border.  Just  above  the 
middle  of  the  bone  is  a  well-developed  radial  crest  on  the  antero- 
extemal  border  and  renders  the  anterior  aspect  of  this  surface  de- 
cidedly concave  transversely  (fig.  11).  The  shaft  is  slightly  twisted, 
due  to  the  change  in  direction  of  its  surfaces.  Below  the  deltoid 
ridge  the  shaft  is  constricted  and  suboval  in  cross-section,  the  greatest 
diameter  being  transverse. 

The  internal  border  is  broadly  concave  from  end  to  end;  the 
external  border  is  convex,  the  curve  being  somewhat  less  than  that  of 
the  opposite  border.  The  distal  end  is  condylarly  divided,  the  con- 
dyles being  separated  by  wide,  shallow  grooves,  both  front  and  back. 
The  measurements  of  this  hiunerus  (No.  5031,  Amer.  Mus.  Nat.  Hist.) 
are:  Greatest  length,  215  mm.;  greatest  width,  proximal  end,  65  mm.; 
greatest  width,  distal  end,  44  mm. ;  least  width  of  shaft,  22  mm. 

Ulna. — ^The  ulna  is  about  equally  expanded  at  the  two  ends,  the 
shaft  being  contracted  and  subcircular  in  cross-section  at  the  center. 
As  in  Oamptosaurus  and  HypsUophodon,  the  olecranon  does  not  appear 
to  have  extended  much  about  the  articular  surface  for  the  humerus. 
The  distal  end  was  opposed  by  the  ulnare  and  intermedium  elements 
of  the  carpus,  as  weft  shown  in  the  articulated  limb  (fig.  11). 

The  greatest  length  of  the  left  ulna  is  154  mm.,  the  width  of  the 
proximal  end  42  mm.,  and  width  of  the  distal  end  32  mm. 
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Radius. — ^The  radius  is  more  slender  than  the  ulna,  more  cylindn- 
cal;  and  a  little  shorter.    Its  relative  proportions  as  compared  to  tiie 

ulna  appear  to  be  almost  id«i- 
tical  with  the  forearm  of  flyp- 
sUophodan,  except  perhaps  thkt 
both  elements  in  that  genus  are 
more  slender.  The  distal  end 
of  the  radius  appears  to  have 
articulated  exclusively  with  the 
radiale.  The  length  of  the  left 
radius  is  149  mm.;  width  of 
proximal  end,  30  mm. ;  width  of 
distal  end  (estimated),  22  mm. 
Mamis. — ^There  are  five  digits 
in  the  forefoot  of  Thescdosaum. 
These  have  the  phalangial  for- 
mula 2,  3,  4,  3,  2,  as  determined 
from  the  articulated  foot  shown 
in  figure  11. 

The  carpus  consists  of  fire 
elements,  a  proximal  row  of 
three  bones  of  about  equal  pro- 
portions— ^the  radiale,  interme- 
dium, and  ulnare,  and  a  distal 
row  of  two  elements.  The  lat- 
ter are  flattened,  irregolarfy, 
roimded  elements  that  articu- 
late with  the  proximal  ends  of 
metacarpals  III  and  IV  9sA 
probably  represent  carpalia 
three  and  four  as  shown  in  fig- 
m-e  11. 

Phalangial/ormula  of  knaton  Dintaan- 
rianfore/eet. 

Digits. 
I.    II.  III.  IV.  V. 
ThesceloMurua  neg- 

ZeceusGilmore...  2  3  4  3  ^ 
BypsUophochn/oxii 

Huxley 2     3     4     3    2 

Leptoceratops    gra- 

ciZw  Brown 2      3      4     3    1 

Ccanptosauna    dis- 

jj  porMarah 2      3      3     3    2 

Trcu:^u)donan7iMUn8 

FIO.  UPLIFT  FOBS  LDCB  OF  THX8CSL084USY7B  NBO-        w       ^  A        Q         Q       Q     3 

LECTOS  GBLMOBE.    Ttpe.    Cat.  No.  7757,  U.S.N.M.       Ji^aran U       6       iS      3 

i  NAT.  BBS.  Palmab  yixw  OF  FOOT  SHOWN  A8  Igtumodoii  bemii- 
FOUND  or  SITU.  C,  cABPus;  Hf  BUMSBUB;  M,  EA-  savtensis  Bou- 
"""'"'^"^  longer 1     8     S     $< 
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The  metacarpals  are  much  shorter  than  the  metatarsals^  the  second 
"being  the  longest  of  the  series^  whereas  in  Gamptosaurus  and  Bypsi- 
Zcphodon  the  third  is  the  longest.  Metacarpal  I  is  the  heaviest  of  the 
five,  but  is  more  elongate  than  the  homologous  bone  of  the  CampUmLU- 
TVS  fore  foot;  from  which  it  also  di£Fers  by  being  free  from  the  radiale. 
Metacarpals  III,  IV,  and  V  are  progressively  reduced  in  length,  the 
latter  articulating  with  the  ulnare  as  in  HypsUaphodon. 

Digit  I  has  two  phalanges,  the  terminal  one  being  a  short  but 
sharply  pointed  ungual.  Digit  II  has  three  phalanges;  the  terminal 
is  as  yet  tmknown,  but  well-defined  articular  facets  on  the  second 
phalanx,  as  shown  in  figure  1 1,  indicates  that  such  a  bone  was  present 
in  the  complete  foot. 

The  presence  of  four  phalanges  on  the  third  digit  is  an  uniisual 
number  and  so  far  as  I  am  aware  only  found  in  Thescdosaurus  and 
HypsUaphodon  among  the  dinoeauria.^  Of  this  feature  in  HypsUa- 
phodon Hulke  says: 

It  is  fortiinate  that  the  number  of  phalanges,  four,  in  this  toe  (Ilird  of  the  maniia) 
18  beyond  question,  because  it  shows  an  essential  structural  difference  between  the 
forefoot  of  HypsUophodon  and  that  of  Igtumodon  manUUi,  in  which,  ujMn  the  evi- 
dence of  undisturbed  specimens  in  the  Brussels  Museum,  no  digit  has  more  than  three 
phalanges. 

The  same  may  be  said  of  the  third  digit  of  Thescelasaurus  as  com- 
pared with  that  of  Camptosaurus. 

The  ungual  of  digit  III  is  a  small  bluntly  rounded  hoof  like  terminal 
phalanx  su^estive  of  the  unguals  of  the  primitive  ceratopsian  Bra^ 
chyeeratopa.  The  terminals  of  digits  four  and  five  have  been  reduced 
to  tiny,  rounded  bony  nodules. 

From  the  above  %ures  and  descriptions  of  the  manus  of  Thesce- 
losaurus  it  will  be  seen  that  the  fifth  digit  is  becoming  atrophied  and 
fast  approaching  a  fimctionless  condition.  On  account  of  the  manus 
still  remaining  in  the  matrix  with  the  palmar  side  up,  it  has  not  been 
possible  to  either  fiigure  or  describe  the  opposite  side. 

OomparaHve  Imgiht  of  metaaarpali. 


Metacttpals. 

L 

n. 

m. 

IV. 

V. 

ThfiffkHiHtru9neQlteiu9,.,    *  x  .  x..  *  .  .....  .  .  ... 

mm. 
27 
17 

as 

mm. 
84 
18.5 
61 

mm. 
» 
19.6 
78 

mm. 
21 
12 
80 

mm. 
18 

8 

40 

>  Slnoe  the  above  wis  written  a  deeorlptlon  of  the  new  CecatopBid  reiytile  Lejitouratopt  ifndUt  Brown 
diows  that  reptile  as  abo  having  four  phalaniee  on  the  third  di^.  Boll.  Amef.  Mas.  Nat.  History,  voL 
88, 1914,  p.  m. 
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THS  HIND  LDfB. 

The  hind  lunb  in  Thescdomurus  is  less  than  twice  the  length  of 
the  fore  limb,  and,  as  usual  among  the  orthopodous  dinosaurs, 
is  much  more  robust.    The  tibia  is  sUghtly  shorter  than  the  femur. 


FlO.  13.— RIOHT  nwjn  OF  TBX8CBL06AUSt78  NBQLBCTU8  GiLVOBE.     TYFE.    CaT.  No.  7757,  U.8.N.1L 

i  NAT.  aizB.    (1)  Back  yarw;  (2)  bxtesnal  view,    o,  LsassB  tbochaittxb;  b,  gbbatbb  tbochamtbb; 

h,  BBAD;  i.  C,  INTBBNAL  CONDTLB;  0.  e.,  OUTBB  OONDTLB;  (,  FOUBTH  TBOCHAMTBB. 


uigiiizea  oy  "' 


ioogle 


c. 
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Femur. — ^The  type  has  both  femora  preserved.  The  femur  is 
'bowed  from  end  to  end,  as  in  Camptosaurus,  LaoscmruSf  and 
Dryosaurus.  It  has  a  sub- 
globular  head  borne  on  a  dis- 
tinct neck.  There  is  a  well- 
developed  lesser  trochanter  on 
tfhe  anterior  external  angle  of 
t;he  proximal  end,  being  sepa- 
rated from  the  upper  part  of 
the  shaft  by  a  deep  vertical 
fissure.  On  the  outer  pos- 
terior side  of  this  end  is  a  pro- 
jecting  liplike  process  not 
before  observed  on  the  femora 
of  other  orthopodous  dinosaurs 
(fig.  12). 

The  distal  end  has  the  usual 
condylar  shape,  the  outer  being 
stronger  than  the  inner.  The 
anterior  intercondylar  groove 
is  wide  and  shallow.  As  with 
the  humerus,  the  shaft  of  the 
femur  is  twisted,  due  to  the 
alteration  of  the  aspects  of  its 
surfaces. 

On  the  inner  and  posterior 
aspect  of  the  femur  is  a  tri- 
angular inner  or  fourth  tro- 
chanter of  the  "pendant" 
type,  its  apex  being  directed 
toward  the  distal  end.  It 
begins  above  but  extends  be- 
low the  mid-line  of  the  shaft, 
as  in  Campto8<mru8.  In  Eyp- 
sUophodon  this  process  is 
wholly  upon  the  proximal 
half. 

MeasureTnenU. 

mm. 

Qreatest  length  of  femur 355 

Greatest    diameter  of   proximal 

end 92 

Greatest  diameter  of  distal  end. . .    70 

TiUa.— The  tibia  (fig.  13)  in 
Thescdosaurus  resembles  that  yiq.  iz.-usn  bbu  or  thmcilosaubus  neolbctub 
of  Camptosaurus  nearer  than    QnjK«».  tyfi.  cat.  no.  m?,  u.s.n.m.  i  nat. 
it  does  that  of  HypMaphodon.    ^/«««^^-  a.A«iu«m.„«».c..««-ui. 
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It  is  dightly  shorter  than  the  femur.    The  proximal  end  is  divided 
into  two   condyles  which  project  posterioriy 
and  are  separated  by  an  intercondylar  grooye. 
A  weLUdeveloped  prenemial  crest  projects  from 
the  upper  part  of  the  shaft  in  front  of  the 
internal  condyle.    The  distal   end  is  divided 
into  the  two  usual  mallec^  of  which  the  inner 
is    the  shorter  and    the  heavier.     These  aie 
separated  on  the  front  by  a  shallow,  vertical 
groove.    The  flattened  surfaces   on  tixe  lower 
anterior  face  of  the  bone  was  in  contact  with 
the  distal  extremities  of  the  fibula.     Trans- 
versely the  distal  siuiace  of  the  tibia  is  angu- 
larly convex. 


Meana^emenU.  hh. 

Greatest  length  of  tibia 300 

Greatest  diameto'  proximal  end,  antero-posteriorly...  107 
Greatest  diameter  distal  end 77 

Fihvla. — ^As  usual  the  fibula  is  slender  and 
somewhat  shorter  than  the  tibia.  It  has  a 
flattened  shaft,  above  which  it  becomes  sub- 
cylindrical,  below  with  a  flattened  posterior 
face  that  lays  against  the  opposing  face  of 
the  tibia  (fig.  14).  It  has  a  greatest  length  of 
276  mm. 

Pes. — ^In  the  pes  of  TTiescdomums  there  are 
four  functional  digits  and  one  (the  fifth)  that 
is  vestigal.  In  the  preliminary  description  of 
this  animal  it  was  stated,  "There  are  four  digits 
in  the  hind  foot,  metatarsal  I  being  reduced; 
digit  V  is  wanting."  More  complete  prepara- 
tion of  the  hind  foot,  however,  disclosed  a  rudi- 
mentary fifth  metatarsal  attached  to  the  pos- 
terior side  of  metatarsal  IV,  as  shown  in  fig- 
ure 16. 

Tarsw. — ^The  ossified  tarsus  is  composed  of 
four  elements,  the  astragalus  and  calcaneuin 
forming  the  proximal  row,  and  two  flattened 
blocklike  bones,  that  articulated  with  the  proxi- 
mal ends  of  metatarsals  III  and  IV  to  form  tbo 
distal  row. 

^^J^^^T^o^  The  astragalus,  although  dosely  appKed  to 
Tua.  Type.  Cat.  No.  7767,  the  tibia,  is  uot  auchylosed  with  it.  The  cal- 
V.8.N.H.  About  I  hat.  eancum  is  higher  than  wide  and  articulates  dis- 
A8  FOUND  ABTicrLAnD.       tsUy,  cutirely  with  the  outer  tarsal  element 
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of  the  distal  row  as  in  all  other  orthopodous  dinosaurs.    Viewed 
from  the  external  side  this  bone  is  crescentic  in  outline. 

The  external  tarsal  of  the  distal  row  articulates  with  the  outer 
half  of  the  proximal  end  of  metatarsal  IV, 
while  the  inner  element  completely  covers  the 
upper  end  of  metatarsal  III  and  extends  part 
way  over  metatarsal  IV.  The  extension  of  this 
carpal  bone  over  the  joint  between  metatarsals  ^ 
III  and  IV,  and  its  notched  distal  surface  for 
the  more  perfect  articulation  with  metatarsal  IV 
is  the  most  perfect  mechanical  joint  yet  observed 
in  the  Dinosauria.  It  is  an  advance  in  the  spe- 
cialization of  the  tarsus  over  any  of  the  earlier 
known  members  of  this  group  and  is  admirably 
adapted  to  resist  the  strains  which  come  upon 
the  foot. 

Metaiarsus. — ^The  metatarsus  consists  of  five 
metatarsals,  of  which  three  are  large  and  sup- 
port fimctional  toes.  Metatarsal  I  is  reduced 
and  metatarsal  V  is  vestigal. 

The  proximal  ends  of  the  three  median  metik- 
tarsals  are  in  the  closest  apposition,  their  shafts 
being  closely  applied  to  one  another  for  more 
than  half  their  lengths. 

The  proximal  and  distal  ends  of  the  metatar- 
salia  II,  III,  and  IV  are  stout,  with  deep  pits  for 
the  attachment  of  lateral  ligaments. 

The  relative  lengths  of  the  metatarsalia  are 
remarkably  similar  to  those  of  HyfsUo'phodon 
and  Campiosaurus,  as  is  shown  in  ihe  following 
table: 


FlO.  15.— RiOBT  BnfD  FOOT 
or  TBBSCELOSAUBUBinBO- 
LKCTUS  OiLMOBK.     TTPS. 

Cat.  No.  7767,  U.8.N.M. 
i  HAT.  8BB.  Shown 
Afl  FOUND  IN  srru.    A, 

ASTBAOULVS;     C,    CALCA- 

nxum;  F,  distal  end  or 
rbula;  r,  distal  bow  of 

TABSALS;  Ti,  DISTAL  BND 
OF  tibia;  I,  n,  m,  AND 
IV,  DI0IT8  ONB  TO  FOUB. 

It  will  be  observed  that  metatarsal  III  is  the  longest  and  heaviest. 
The  first  is  about  half  the  length  of  the  third  and  the  fifth  is  less  than 
one-fourth  the  length  of  the  same  element.  Digits  II,  III,  and  IV 
carried  all  of  the  weight.  Digit  I  would  scarcely  have  touched  the 
ground,  and  was  doubtless  fast  becoming  functioidess.  It  articulates 
rather  loosely  with  metatarsal  II,  lying  in  a  shallow  depression  on 
the  inner  proximal  side  of  this  metatarsal,  as  shown  in  figures  14 
and  15. 


I. 

n. 

m. 

IV. 

V. 

J%etcHowumUmm . . .  a . . .  ^  ^ .  ^ . . .  ^ 

mm. 
96 

mm. 
112 
93 
212 

mm. 
127 
105 
234 

mm. 
106 
R7.5 
203 

mm. 
28 

32 

Oamptoiuunu 

133 
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Metatarsal  V  is  shown  in  jBgure  16;  and  is  a  small  flattened  bone 
constricted  at  the  middle,  with  slightly  expanded  ends.  It  probably 
did  not  support  any  phalanges. 

Phalangea. — ^The  d^ts  have,  respectively,  two,  three,  four,  andfiye 

phalanges,  corresponding  in  number  with  most  other  bipedal  dinosauraL 

The  proximal  phalanx  of  digit  I  is  especially  elongated,  as  in 

Brachyceraio'ps.    The  ungual  of  this  toe  is  broken,  but  judging  from 

the  remaining  proximal  half  it  appears  to  haTe 

been  short  and  blimtly  pointed. 

The  relative  proportions  of  the  remaining 
phalanges  are  remarkably  similar  to  those  of 
Campto%auru8. 

Viewed  from  above,  the  phalanges  have  ver- 
tically concave  proximal   and  convex   distal 
ends.    Excepting  the  proximal  ends  of  the  first 
row,  all  of  the  joints  are  broadly  keeled,  thus 
forming  strong  articulating  joints,  that  ^w^ould 
be   proof   against  lateral  dislocation.      Wdl- 
defined  pits  are  present  for  the  attachment  of 
the  lateral  ligaments.    The  ungual  phalanges 
are  curved,  of  moderate  length,  and  more  de- 
pressed than  in  CamftosoAixua.    They  are  rela- 
tively shorter  and  less  sharply  pointed   than 
in  HypsUophodon.    The  lateral  grooves  for  the 
external  daw  are  well  defined. 
The  pes  of  Thescdosaurus  may  be  distinguished  at  once  from  the 
hind  feet  of  either  Dryoscmrus  or  Laosaurus  by  the  greater  elongation 
of  the  metatarsals  in  those  genera.    In  Thescdosaurus  the  greatest 
length  of  metatarsals  I,  II,  III,  and  IV  is  less  than  the  total  lengths 
of  the  articulated  phalanges  of  those  digits.    In  BypsUophodcn  this 
condition  prevails  in  digits  III  and  IV,  but  in  digit  I  the  metatarsal 
exceeds  the  phalanges  in  length,  while  in  Dryaanmis  and  Laosa/urus  the 
metatarsals  exceed  the  phalanges  in  this  measurement.     In  its  gen- 
eral proportions  the  pes  of  Thescdoswurua  resembles  that  of  Campio- 
scmrus  doser  than  it  does  that  of  its  nearest  relative  HypsUaphodan. 
MeasuremenU  of  hind  foot  of  No,  7757,  U.S,N.M. 


FXO.  16.— MRATAB8AL8  OF 
BIOBT  HIND  FOOT  OF  TBS9- 
CKL08AUBUS  NEOLBCTUS 

QiLlfOBS.    T7P£,  No.  7757, 

U.S.N.M.  i  HAT.  8IZB. 
ViEWZD  FROM  TBS  B4CK, 
AS  SHOWN  AS  FOUND  ABTIC- 

ULATKD.    I,  n,  ra,  IV, 

AND  y,  MBTATABSAL8  ONB 

TO  nvE. 


Digits. 


ra. 


TV. 


V. 


Greatest  lenfrth  of  metatarsals 

Greatest  antero-posterior  diameter ,  proximalend  of  metatarsals . 

Greatest  transverse  diameter,  proximal  end  of  metatarsals 

Greatest  transverse  diameter,  distal  end  of  metatarsals 

Greatest  length  first  row  phalanges 

Greatest  length  second  row  phalanges 

Greatest  length  third  row  phalanges 

Greatest  length  fourth  row  phalanges 

Greatest  length  fifth  row  phalanges 


«5 


mm. 
112 


127 


51 


146 
88 
35 
54 


106 
28 
41 
23 
35 
26 
22 
19 
40 


28 
4 

12 
U 


I  Measurement  from  another  individual  (No.  7758)  of  same  proportions. 
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THE  PELVIC  ARCH. 

The  pelvic  arch  is  sufficiently  diagnostic  of  the  genus  to  separate 
:/  'fiescdosaurua  at  once  from  all  other  known  dinosaurs. 

The  bones  to  be  described  below  pertain  to  the  typenapecimen 
No.  7757,  U.S.N.M. 

Ilium, — ^Both  ilia  are  present,  but  only  the  right  one  is  available 
for  study  and  it  lacks  a  portion  of  the  posterior  end,  as  shown  in 
figure  17.    The  iUum  is  elongate  antero-posteriorly,  and  very  narrow 


PIO.  17.— PILV18  AlfD  SACSUM  CF  THE8CKL08A.17BU8  NX0LECTU8  OiLMORB.     TYPE.     CAT.  No.  7757, 
U.S.N.M.     \  NAT.  SIZB.     ViBWBD  TBOM   THX  SIGHT   SIDE.     iX,  lUUM.*  i«,  ISCHIUM;   p,  niEPUBIS; 

p',  F08IPVBIS.   The  ilivm  is  deawn  from  an  obuque  view. 

vertically.  In  the  latter  particular  it  is  relatively  narrower  even  than 
the  ilium  of  Camftosaurua  depressus  Gilmore.  The  preacetabular 
process  is  long  and  tapering,  triangular  in  cross-section  near  its  middle, 
but  flattened  toward  the  tip,  which  terminates  anteriorly  in  a  sharp- 
pointed  end. 

The  missing  posterior  portion  as  restored  in  outline  in  figure  17, 
also  plate  80,  is  after  the  ilium  of  Camptosaunis.  On  the  inner  side 
behind  the  acetabulum  a  comparatively  thin  but  wide  shelf  of  bone 
(fig.  17)  is  given  oflF  at  right  angles  to  the  main  portion  of  the  ihum 
and  extends  inward,  articulating  by  suture  along  its  inner  margin 
with  the  ribs  of  the  two  posterior  sacral  vertebrae. 
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The  acetabular  arc  ends  anterioriy  in  a  broad,  but  rdatiTdy  B^ 
pubic  peduncle,  being  terminated  posteriorly  by  a  heayy  swdfaf 
which  forms  the  articulation  for  the  ischiunu 

The  external  side  of  the  ilium  is  slightly  concave  from  end  to  eoi 

Meaturementt  oftUum,  No.  7757. 

m 

Greatest  length  of  ilium ^ 

Qreateet  length  from  posterior  end  to  the  center  of  preacetabular  notdi ^ 

Greatest  width  over  ischiac  articulatioa ^ 

G reatest  wid  th  at  middle  of  acetabulimi ^ 

Greatest  expanse  of  acetabulimi ^ 

Pubis. — ^The  prepubic  portion  of  the  pubis  is  an  angulariy  romi^ 
rodlike  bone  that  extends  forward  nearly  parallel  with  the  yr^ 
tabular  process  of  the  iUum,  exceeding  the  latter  in  l^igth.  Tb 
acetabular  end  is  thick  and  heavy  and  above  is  closely  united  vi^ 
the  pedimcle  of  the  ilium.  Below  this  acetabular  portion  is  an  on 
foramenal  notch,  that  in  an  aged  individual  would  doubtless  bec« 
closed  as  it  has  in  the  pubis  of  HypnlopJiodon.  The  postpubis  c 
long,  slender,  rodlike  bone  that  reaches  the  end  of  the  ischis:: 
It  is  rounded  as  in  OamptosauruSf  and  contrasted  with  the  postpi^^ 
of  HypgUopJiodon,  it  is  more  flattened  with  a  somewhat  heavi^  sti^ 
In  the  type-specimen  the  distal  extremities  of  the  postpubis  iJ 
missing  but  the  impression  of  these  bones  in  the  matrix  shows  tiie 
exact  length  and  also  gives  a  good  idea  of  their  aize  and  k^^ 
shape,  as  indicated  in  figure  17. 

Greatest  length  of  prepubis 3 

Greatest  leng th  of  postpubis '  S 

Greatest  width  of  pfpubis ^ 

Greatest  depth  of  prepubis ^ 

Ischium. — ^The  ischium  is  a  long,  slender,  somewhat  flattened  bco 
that  when  articulated  is  directed  backward  and  downward  ^ 
the  ilium.  The  proximal  end  is  moderately  expanded  with  t« 
distinct  articular  ends.  The  anterior  one  which  articulates  withd 
pubis  and  the  heavier  one  that  meets  the  ischiac  peduncle  d  i 
iUiun  is  shown  in  figure  17.  The  upper  concave  border  bet«« 
these  two  processes  forms  the  greater  portion  of  the  lower  bouD^ 
of  the  acetabuliun.  Below  the  head,  the  shaft  contracts  rapil 
but  again  widens  on  the  infero-intemal  border  into  a  thin,  nan^ 
upturned  obturator  process  which  curves  up  under  the  slew 
postpubis.  This  process  is  much  more  elongate  and  placed  vd 
distally  than  in  Oamptasaurus,  but  resembles  Hypsiiophodcn  in  boi 
these  respects. 


Digitized  by  VjOOQIC 


NO.  2127. 


OSTEOLOGY  OF  THESCELOSAURUS'-GILMORE. 


609 


Below  the  obturator  process  the  ischium  retains  about  the  same 
width  to  the  slightlj  thickened  distal  extremity.    The  inner  borders 
of  the  lower  third  of  the  ischia  were  in  contact  as  shown  in  the  articu- 
lated pelvis  and  also  by  the  ischium  of  the  American  Museum  speci- 
men (Cat.  No.  5031,  AJk[.N.H.)  which  exhibits  a  flattened,  thick- 
ened face  for  this  union.    The  distal 
ends  of  the  ischia  in  the  type  were 
largely  missing  and  have  been  re- 
stored, but  their  length  and  shape  c 
could  be  quite  accurately  determined 
from  the  impressions  remaining  in 
the  sandstone. 

Ribs. — All  of  the  known  presacral 
vertebrae  bear  ribs.  The  four  ver- 
tebrae immediately  preceding  the  sa- 
crum carry  single-headed  ribs,  all 
others  being  double-headed. 

In  the  neck,  as  shown  by  specimen 
No.  7758,  the  cervical  ribs  are  short 
with  the  usual  forked  vertebral  end. 
Their  free  end  is  rounded  and  pointed, 
and  is  extended  antero-posteriorly. 

The  anterior  thoracic  ribs  are  con- 
siderably curved  near  the  upper  ex- 
tremities. The  shafts  are  moder- 
ately broad  antero-posteriorly  with 
truncated  lower  ends.  The  tuber- 
cular branch  is  reduced  to  a  mere  tu- 
bercle placed  on  the  superior  border 
where  the  long  capitular  branch  joins 
the  shaft  of  the  rib  (fig.  18).  The 
distance  between  the  capitulum  and 
tuberculum  gradually  shortens  pro- 
ceeding posteriorly,  until  on  the 
fourth  in  front  of  the  sacrum  both 
blend  in  a  single  articular  facet  which 
attaches  to  the  end  of  the  transverse 
process.  YHiether  these  ribs  become 
ankylosed  to  the  transverse  process 
at  the  end  as  they  do  in  Bypsilopho- 
dan  can  not  be  surely  determined,  though  it  is  likely  in  an  aged  indi- 
vidual they  would  become  firmly  fastened. 

These  single-headed  ribs  are  directed  decidedly  forward. 


FIO.  18^— RIOHT  THORACIC  BIB  OF  THX8CB- 
L08AUBT7S    MXGLBCTU8     OiLMOBB.     TTPB 

No.7757,U.B.N.]f.   §N4i.siZB.   Vibwbd 

FBOM  THB  FBOMT.     C,  GAFITULUM;    t,  TU- 

bbbculum. 


81022^— Proc.N.M.vol.49— 15 89 
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llie  ribs  posterior  to  the  seventh  in  the  type-specimen  shortea 
rapidly  and  at  the  same  time  the  shaft  becomes  very  slender. 

The  first;  second,  third,  and  fourth  thoracic  ribs  are  oonneoted  ^ 
the  stemmn  by  cartilaginoiis  ribs,  as  shown  in  figure  19.  In  life  H 
is  qidte  likely  that  several  more  may  have  been  similarly  coimeoted. 

The  greatest  length  of  the  principal  ribs  are  given  in  the  foUowing 
table  of  measurements: 

Measurements  of  thoracic  ribs. 

Rwt  rib  preeerved  on  the  right  side 35 

Second  rib  preserved  on  the  right  side 29S 

Third  rib  preeerved  on  the  right  aide 2K 

Fourth  rib  preserved  on  the  right  side 2SD 

Fifth  rib  preserved  on  the  right  side 2G8 

Last  rib  of  the  series  on  the  right  side 38 

The  manner  in  which  the  thoracic  ribs  join  the  sternal  ribs  is  weU 
shown  in  figure  19. 

XT 


Fio.  19.— Fka^omsht  of  stbbnal  bone  and  stbbhal  bibs  or  Thescblosattbus  mausctm 
OnjcoBB.  Ttpb  No.  7757,  U.S.N.M.  }  NAT.  size.  9,  Feaqment  of  left  stexxal 
bone;  8,  r.f  saceal  eibs;  13,  14, 15,  and  16,  ends  of  thobaqc  bibs,  countino  fbox 

THE  BACEUM. 

Sternum, — ^The  presence  of  a  sternum  is  indicated  in  the  typ^ 
specimen  by  a  fragment  of  the  posterior  part  of  the  left  sternal  bone 
retained  in  the  matrix  nearly  in  its  proper  position,  and  articulating 
with  the  partially  ossified  sternal  ribs,  as  shown  in  figure  19. 

The  remaining  portions  of  the  sternum  were  weathered  awaj 
before  the  specimen  was  discovered^  so  there  is  no  information  as  to 
its  shape  and  extent. 
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From  the  evidence  of  this  specimen  there  were  at  least  four  tho- 
xaoio  ribs  joined  to  the  stemmn  by  cartilaginous  ribs.  Counting 
from  the  sacrum,  these  ribs  articulated  with  the  thirteenth;  four- 
teenth, fifteenth;  and  sixteenth  presacral  vertebrae. 
-  The  sternal  ribs  are  not  fully  ossified,  and  on  that  account  are  very 
spongy  and  without  well-finished  surfaces. 

Preservation  of  {he  epidermis. — ^Ebctemal  to  the  ribs  and  posterior 
to  the  blade  of  the  scapula  of  the  left  side  a  small  dark-colored  area 
was  found;  whidi  is  thought  to  represent  a  portion  of  the  carbonized 
epidermal  covering  of  the  animal.  A  second  patch  was  found  along 
the  outer  side  of  the  anterior  thoracic  vertebrae;  as  shown  in  Plate  79. 
It  presents  a  punctured  surface,  but  th^e  is  no  indication  of  a  regular 
pattern  and  no  evidence  of  dermal  ossifications,  though  Nopcsa  ^  has 
reported  the  presence  of  thin  ossifications  with  the  remains  of  Hypsv- 
lopTiodan  that  are  regarded  by  him  as  pertaining  to  the  skin. 

POSmON  OF  THE  SKELETON. 

When  the  skeleton  was  discovered  the  skull,  neck,  and  portions  of 
the  pectoral  arch  had  been  eroded  away,  but  it  appears  most  prob- 
able that  all  of  these  missing  parts  were  present  when  the  animal  was 
first  entombed.  The  skeleton  as  now  exhibited  (see  Plate  79)  lies  on 
its  left  side  in  approximately  the  same  position  as  when  first  dis- 
oovered,  with  nearly  all  of  the  bones  articulated.  The  right  hind 
limb,  when  found,  was  disarticulated  at  the  hip,  and  extended  out 
above  the  sacrum  at  right  angles  to  the  longer  axis  of  the  skeleton. 
It  was  deemed  expedient  to  properly  articulate  this  leg,  and  this  has 
been  done,  as  shown  in  Plate  79,  the  original  angulation  of  the  limb 
and  foot  being  preserved  imdisturbed.  The  contact  for  the  block 
of  matrix  containing  the  right  fore  leg  and  foot  was  lost,  so  that  it 
was  arbitrarily  placed  as  here  shown.  With  these  two  exceptions  all 
other  parts  of  the  skeleton  are  as  found. 

A  few  of  the  missing  portions,  as  the  ends  of  ribs,  limb,  and  pelvic 
bones  and  parts  of  a  few  vertebrae,  have  been  restored,  and  following 
the  usual  procedure  these  restored  portions  are  painted  a  light  color, 
thus  making  them  easily  distinguished  from  the  fossil  parts.  At 
this  time  (November,  1915)  the  skull  of  this  animal  is  unknown;  and 
on  that  account  no  attempt  has  been  made  to  restore  it  in  the  pro- 
pared  specimen. 

The  position  of  the  skeleton  is  that  of  an  animal  having  died  a 
natural  death,  for  the  skeleton  has  not  been  dismembered  by  being 
preyed  upon.  The  distended  ribs  indicate  a  rapid  filling  of  the 
thoracic  cavity  after  death;  and  this  quick  covering  of  the  entire 
skeleton  would  undoubtedly  account  for  the  excellent  preservation 
of  the  specimen. 

i  Q«oL  Mag.,  VOL  2, 1906,  p.  206. 
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llie  pelTio  bones  are  all  articulated  and  but  little  distorted  bj 
Gmshiog,  l^oiigb  the  isdiia  and  postpubes  have  suffered  the  loss  d 
pieces  since  the  specimen  was  collected. 

In  the  preservation  of  a  portion  of  one  of  the  sternal  elements  and 
the  greater  number  of  the  sternal  ribs  this  specimen  is  uniqaey  and 
it  contributes  much  to  our  better  understanding  of  this  portion  of 
dinosaurian  anatomy. 

The  importance  of  preserving  articulated  dinosaurian  spedmaas 
in  their  original  position  in  the  matrix  can  not  be  too  hi^ly  estimated, 
particularly  where  they  give  positive  information,  as  in  the  present 
specimen,  relating  to  the  proper  articulation  and  angulation  of  the 
feet  and  limbs.  Unlike  the  mammals,  in  the  dinosaurs  the  articular 
surfaces  are  usually  poorly  defined,  and  afford  little  evidence  cos^ 
ceming  the  exact  mamier  of  articulation  of  bones  found  detached 
and  misplaced.  So  that  any  information  conveyed  by  the  finding 
of  an  articulated  specimen  with  bones  in  sequential  position  in  Ihe 
rock  is  more  to  be  reUed  upon  than  any  number  of  expert  opinious. 
It  was  in  deference  to  the  above  views  that  a  decision  was  reached 
r^arding  the  present  manner  of  exhibiting  this  specimen  of  T'hesedih 
eaurus. 

I  am  also  of  the  opinion  that  specimens  so  eidiibited  hold  the 
attention  of  the  average  museum  visitor  far  longer  and  arouse  a 
keener  interest  in  the  genuineness  of  the  specimen  than  does  a  skdeton 
that  has  been  freed  from  the  rock  and  mounted  in  an  upright,  lifelike 
posture. 

To  the  layman  the  type  of  Theseelosaurua  negledus  as  now  exhibited 
is  of  interest  as  showing  the  skeleton  in  the  same  position  as  when 
covered  up  millions  of  years  ago,  and  to  the  vertebrate  paleontol- 
ogist it  wiU  long  remain  a  standard  for  interpreting  and  coordinating 
the  scattered  and  isolated  parts  of  others  of  its  kind. 

CLASSIFICATION  AND  RELATIONSHIPS  OV  THBS0KL0SAUBU8. 

The  nonunion  of  the  pubes  in  front  of  the  sacrum,  the  slender  post- 
pubic  processes  extending  parallel  to  the  ischia,  and  the  character- 
istic birdlike  hind  feet  show  TJiescelosaurus  to  be  a  true  member  of 
the  suborder  Orthopoda,  or  Predentate  dinosauria. 

In  the  first  description  *  this  genus  was  referred  provisionally  to 
the  family  Camptosauridae,  but  after  a  more  thorough  study  of  the 
type  specimens  I  am  now  convinced  that  its  family  attributes  are 
with  the  Hypsilophontidae.  The  latest  definition  that  I  am  able  to 
find  of  the  family  Hypsilophontidae  is  that  of  Zittel,'  which  follows: 

Prilmaxillaria  zakrUos.  ZSJine  auf  den  Maxillaria  in  einer  Beihe.  Vordere  Wirbd 
platyc51  Oder  opiahoc51.  Sacralwirbel  verachmolzen.  Femur  kOizer  als  Tibia. 
Hand  mit  5  Fingem,  Fuss  mit  4  Zehen. 

1  Qflmon,  Charies  W.,  Smiths.  Misc.  ColL,  yoL  61, 1913,  No.  5,  p.  5. 
t  amndsdc^e  der  Palaontolo^,  1911,  pt.  2,  p.  289. 
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Under  the  above  definition  were  included  the  genera  Nanomurua, 
JLaosaurus,  and  Dryosaurus  from  America  and  HypsUophodan  from 
tlie  Wealden  of  the  Isle  of  Wight. 

Evidently  it  is  a  slip  of  the  pen  that  the  premaxillarieB  are  described 
as  being  without  teeth,  for  they  were  certainly  present  in  the  pre- 


Tjq,  20.— Map  sdowino  looauiibs  whbbb  Thiscblosaubus  bsmains  hayb  bbxn  rOUND.   (1)  Nio- 
BBABA  CoxnxTY,  WTOMoro;  (2)  Dbbb  Sabs  Bxjttbs,  South  Dakota;  (3)  Hbll  Gbbbk,  in  Kom- 

TANA. 

maxillae  of  HypsUopTiodon  (the  type-genus  of  the  family),  as  is 
abimdantly  demonstrated  by  the  text  and  illustrations  of  several 
authors. 

Whether  Thescehsa/urus  will  be  found  to  have  teeth  in  the  pre- 
maxillaries  is  yet  to  be  determined.  It  is  quite  probable,  however, 
that  during  the  great  time  interval  that  had  elapsed  between  the 
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Wealden  and  the  Lance,  these  teeth  have  dkappeared  in  the  9i^ 
what  more  specialized  Theseelosaurus. 

The  presence  in  Thescelosaurus  of  single-headed  posterior  ^kfrm 
rihs  and  four  phalanges  on  digit  III  of  the  fore  foot  are  stnctci 
features  sufficient  to  separate  it  from  all  known  dinosaomn  geu 
with  the  exception  of  HypsSopTiodon,  and  I  would  therelare  iss( 
Thescdowurua  to  the  family  Hypsilophontidae. 

The  combination  of  characters  now  consid«*ed  diagnostic  d  i 
family  are: 

Ptemazillaiiet  with  teeth.  Digit  III  of  the  hand  with  four  phakngei.  Fs 
either  longer  or  shorter  than  tibia.  P08teri<v  thoracic  ribs  single-headed.  Gaet 
I^ptOopJkNltmHiixleyfromtheWealdenofthelaleofT^^t  and  Tftefutevvti 
more  from  the  Lance  formation  ci  Wyoming. 

For  obvious  reasons  the  genera  Nanowurus,  Laosaurus,  and  I^ 
9auru8  should  be  removed  to  the  family  Laosauridae. 

The  genus  Theacelosaurua  may  be  distinguished  from  HyftH^^ 
don  by  the  greater  length  of  the  femur  over  the  tibia  and  by  \ 
position  of  the  fourth  trochanter  below  the  middle  of  the  fas 
whereas  in  HypsUophodan  this  trochanter  is  entirely  upon  theproiia 
half  of  that  bone. 

The  chief  similaritieB  and  differences  in  the  skeletal  stractni^ 
the  two  genera  constituting  the  family  Hypsilophontidae  are  co 
trasted  in  the  parallel  colunms  below: 


Hyptilophodon. 

Skull' 

Premaxillariefl  with  teeth. 

MaxillarieB  with  a  single  row  of  teeth. 

Anterior  vertebrae  platycoelian. 

Sacnun  of  five  vertebrae  cooeaified. 

Posterior  thoracic  ribs  single  headed. 

Sternum  ossified. 

Scapula  elongated  with  moderately 
expanded  blade. 

Manns  with  five  digits,  metacaipals 
moderately  lengthened. 

Third  digit  with  four  phalanges. 

Femur  longer  than  tibia. 

Fourth  trochanter  on  proximal  half  of 
femur. 

Pes  with  five  digits,  metatarsals  elon- 
gated.   Met.  V  vestigal. 

Roimded  rodlike  pubis  with  long 
slender  postpubis. 

Ischium  with  obturator  process  near 
center  of  shaft 

First  14  caudals  with  transverse  proo 

Pubic  foramen  closed. 
Sacral  ribs  uniting  with  sacrum  inter- 
vertebraUy. 


The$eelo8auru$, 

Unknown. 

Unknown. 

Same. 

Same. 

Same* 

Same. 

Scapula  diortened  with  exH 
blade. 

Manus  with  five  digits,  metKH? 
shortened. 

Same. 

Femur  shorter  than  tibia. 

Fourth  trochanter  extaidiii|  ^ 
middle  of  femur. 

Pes  with  five  digits,  metatansiB^ 
ened.    Met  V  vestigal. 

Same. 

Ischium  with  obturator  iMOcesB  b** 
proximal  end. 
First  10  caudals  with  transvose  ^ 

Public  foramen  not  cloeed. 
Sacral  ribs  uniting  with  sacrum  mf 
intervertebrally  and  part  direct 
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«  At  the  present  time  the  fossil  remains  of  TheaceloawwruB  are  known 
only  from  the  Lance  formation  in  three  widely  separated  localities,  as 

^  shown  in  the  accompanying  map,  see  figure  20.  These  are  the  Nio- 
brara County  area  in  Wyoming,  Deer  Ears  Buttes  in  South  Dakota^ 

u    and  the  Hell  Creek  area  in  Montana. 

'  EESTORATIONS  OF  THESCELOSAURUS. 

c  The  skeleton  restoration  here  given,  plate  80,  is  based  upon  the 
type-specimen  of  TTiescelosa/urus  neglectua.  The  reptile  is  represented 
about  one-twelfth  natural  size.    The  pose  was  determined  after  a 

^      careful  study  of  the  type-specimen  and  other  aUied  forms,  and  it  is 

*  therefore  believed  to  be  an  attitude  often  assumed  by  the  animal 
during  life.  When  alive  this  animal  was  about  10  feet  in  length  and 
4  feet  high  in  the  position  here  represented.  The  shaded  portions 
show  bones  that  are  present  in  the  type  or  other  supplementary 
specimens.     The  missing  parts  are  restored  in  outline,  the  neck  and 

I  skull  being  drawn  after  HypsUopJiodon  foxiij  its  nearest  relative,  with 
slight  modifications  of  the  cervical  ribs.     See  plate  82. 

The  complete  presacral  region  is  indicated  as  consisting  of  25 
vertebrae,  16  being  regarded  as  dorsal  and  9  as  cervical.  This  number 
is  probably  not  far  from  the  correct  vertebral  formula,  and  is  the  same 
as  found  in  two  species  of  Camptosaurus.  It  at  least  gives  the  skeleton 
the  form  of  a  compact,  well-balanced  animal.  In  life  this  reptile  was 
evidently  strong  and  agile  in  movement.  The  tail  was  long,  equaling 
one-half  the  entire  length  of  the  skeleton  and  doubtless  served  as  a 
balancing  organ  when  the  upright  bipedal  posture  was  assmned.  The 
dorsal,  sacral,  and  caudal  regions  throughout  their  entire  length  were 
strengthened  by  a  series  of  ossified  tendons. 

In  plate  81  is  shown  a  life  restoration  modeled  by  the  author  and 
based  upon  the  type-skeleton,  and  it  will  perhaps  give  a  more  graphic 
idea  of  the  life  appearance  of  the  animal  than  could  be  obtained  from 
the  articulated  skeleton.  In  preparing  the  restoration  an  attempt 
was  made  to  express  the  light,  agile  nature  of  Thescelosaurus  as  is 
so  clearly  indicated  by  the  skeleton  and  especially  by  the  cusorial 
structure  of  the  hind  limbs. 

EXPLANATION  OF  PLATES. 
Plate  79. 

View  of  the  upper  or  right  dde  of  the  skeleton  of  Thescelosaurus  negleetus  Gihnore. 
T3rpe,  Cat.  No.  7757,  U.S.N.M.,  about  one-twelfth  natural  size.  Shows  the  bones  of 
the  skeleton  in  nearly  the  position  they  occupicki  when  found  and  as  now  exhibited. 

The  nondiaded  portions  represent  restored  parts.    Page  611. 

Plate  80. 

Restoration  of  the  skeleton  of  Thescelosatarus  neglecttu  Gilmore.  About  one-twelfth 
natural  size.    Ba^ed  upon  the  type-specimen,  with  head  and  neck  restored  from 
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HyptUaphodon  fooai  Huxley.    OiigiiiAl  boneB  present  aie  lepresented  by  line  duding, 
i^ile  those  parte  lestoredaie  left  in  oatiine.   Page  615. 

Plate  81. 

Life  restoration  of  ThaedoMurus  negledus  Gilmore.    About  one-twelfth  nabual 
size.   Modeled  by  Charles  W.  Gilmore.    Page  615. 

Plate  82. 

Bestoration  of  the  skeleton  of  Hypttiaphodon  /am  Huxley.    Aboat  ane-8e?e&tli 
natural  aize.   After  Mazah.    Page  615. 
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DIAGNOSES  OF  NEW  GENERA  OF  MUSOOID  FLIES 
FOUNDED  ON  OLD  SPECIES. 


By  Chables  H.  T.  Townsend, 
Ouitodian  of  Mutooid  DipterUf  United  States  Natiandl  Museum 


During  the  past  year,  the  work  of  establishing  necessary  genera  for 
the  reception  of  already-erected  species,  contained  in  ^e  muscoid 
collections  of  the  United  States  National  Museum,  has  been  prose- 
cuted by  the  writer.  A  first  set  of  these  new  genera,  hitherto 
entirely  overlooked  by  students  of  the  superf amily,  or  not  recognized 
as  of  generic  rank,  and  thus  ignored,  was  recently  published.^  The 
present  paper  is  in  continuation  of  this  work. 

Numbers  preceded  by  the  letters  TD  refer  to  the  Townsend- 
Dissection  series.' 

The  abbreviation  ''Rev.  Tach.''  is  used  for  Mr.  CoquiUett's  best- 
known  work  on  this  group.' 

Famfly  HYPODERMATIDAE. 

ATELECEPHALA,  new  genus. 

Genotype. — Hypoderma  diana  Brauer,  Verh.  Zool!-Bot.  Ges.  "VWen, 
vol.  8,  1868,  pp.  397,  407-478,  466,  fig.  6,  pis.  10  and  11;  Monogr. 
Oestr.,  1863,  p.  113. 

.  Differs  from  Hypoderma  as  follows :  Form  in  general  more  narrowed. 
Front  of  male  at  vertex  only  two-thirds  as  wide  as  eye.  Carina  of 
second  antennal  joint  completely  covering  the  third  joint,  arista 
practically  apical.  Clypeal  swelling  very  convex,  dypeal  beard 
very  thin.  Scutellum  heavily  tuberculate  on  margin.  Abdomen  of 
xnale  laterally  compressed  apically,  male  genitalia  of  a  distinct  type. 
The  Hypoderma  group  is  abundantly  entitled  to  family  rank.  It 
seems  in  some  measure  allied  with  the  cypseloid  (borboroid)  stock,  as 
indicated  by  the  auxiliary  vein  being  much  approximated  to  the 
first  vein;  and  especially  by  the  facial  plate  being  greatly  widened 
and  swollen  below,  the  facialia  having  become  vestigial.  The  facial 
specialization  consists  in  an  extraordinary  inflation  of  the  dypeus 

^  Proposal  of  saw  mnsooid  genera  for  old  species,  Proo.  BloL  Soc.  Wash.,  yoL  28, 1915,  pp.  ll^as. 

*  EzpUttned  in  Proo.  U.  8.  Nat.  Mas.,  voL  43,  p.  801. 

•  Revision  of  the  Tachinldae  of  Amerioa  north  of  ICezioo,  Technical  Series,  No.  7,  U.  8.  Department  of 
Agrionltore,  Division  of  Entomology,  Washington,  1897. 

Proceedinqs  U.  a  National  Museum,  Vol.  49— Na  2128. 
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below  the  f oveae,  forming  a  large  subrectangular  area  whose  edges 
are  even  with  the  parafacialia  and  cheeks.  The  nearly  obsolete 
fadalia  are  marked  by  sutures. 

Family  MUSCTOAE. 

MICROCALLIPHORA,  new  genus. 

Genotype. — LucUia  varipes  Macquart,  Dipt.  Exot.  Suppl.,  vol.  4 
(2),  1861,  p.  222,  fig.  4,  pi.  23. 

A  very  small  AustraUan  form  which  may  be  distinguished  from 
Musea,  lAiciliaf  and  related  genera  by  the  following  characters: 
Vibrissae  inserted  on  oral  margin,  otherwise  much  like  Chnpfm^. 
Parafacials  pubescent.  Arista  practically  bare  on  lower  aide.  Epi- 
stoma  not  so  prominent  as  in  Musea. 

Family  RUTITiTTDAE. 

EUAMPHIBOLIA,  new  genus. 

Oenoiype. — RutUiafulvipes  Guerin-MeneviUe,  Revue  2iOoL,  voL  6, 
1843,  p.  273. 

Differs  from  AmpMholia  as  follows:  Macrochaetae  of  abdomen 
heavy  spinelike.  Anal  segment  emarginate  in  both  sexes,  buttock- 
like. Spines  on  venter,  pectus,  and  coxae.  Transverse  marginal 
row  of  mesoscutal  spines  in  front  of  scutellum;  latter  pectinate  with 
equal  long  marginal  bristles,  none  of  them  decussate.  About  10 
dosely-placed  median  marginal  macrochaetae  on  second  abdominal 
s^ment,  the  inner  ones  shortened;  similar  patch  on  third  segment, 
marginal  ones  on  each  side  making  a  subcontinuous  row  sligb^lj 
marked  off  from  the  median  patch;  anal  segment  with  a  median 
bimch  of  six  on  disk,  buttocks  with  bunches  of  heavy  short  ones,  fche 
segment  with  long  hairs  posteriorly  and  shorter  thick  pile  anteriorly. 

The  genus  may  be  distinguished  at  once  from  Farmasia  by  the  h&re 
arista. 

Family  MILTOGRAMMIDAE. 

MICROSENOTAINIA,  new  genus- 

Genotype. — Senotainia  nana  CoquiUett,  Rev.  Tach.,  1897,  p.  81. 

Differs  from  Senotainia  as  follows :  Abdomen  of  male  subcylindrica/, 
arched  apically,  hypopygial  hook  elongate.  Male  abdomen  practically 
without  macrochaetae,  only  some  vestigial  ones  showing  on  rery  close 
examination.  Front  of  male  strongly  flattened,  the  parafrontal^ 
closely  approximated  over  frontalia.  The  edges  of  the  narrow  iron- 
talia  are  indicated  by  the  frontal  bristle  rows.  Claws  of  male  elon- 
gate, rather  longer  than  last  tarsal  joint. 

For  purposes  of  comparison  it  may  be  stated  that  in  Senotainiti  ^^ 
parafrontals  are  closely  approximated  in  female,  not  so  in  mal^/ 
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abdomen  is  oval,  and  hypopygial  hook  of  male  is  short,  while  front  is 
sc^arcely  flattened, 

MiUagramma  dedsa  Townsend*  represents  subgenus  B  of  this 
genus,  the  abdomen  of  male  being  slightly  swollen.  MiUogramma 
nana  Wulp,  from  Guerrero,  Mexico,  prpbably  does  not  belong  to  this 
genus. 

PARAMETOPIA,  ne^v  genus. 

Genotype. — Parametopia  morriaoni  Townsend,  new  species,  for 
MeUypia  leucocephala  Coquillett,  Rev.  Tach.,  1897,  p.  127,  part  (not 
Musca  leucocephala  Rossi,  Fauna  Etr.,  vol.  2,  1790,  p.  306),  holotype 
being  specimen  from  White  Hoimtains,  New  Hampshire  (Morrison), 
labeled  by  Coquillett  Metopia  lateralis  Macquart  (not  Degeeria  lateralis 
Macquart,  Dipt.  Exot.  SuppL,  vol.  3, 1847,  p.  208).  Named  in  honor 
of  H.  K.  Morrison.    Holotype,  No.  19152,  U.S.N.M.,  female. 

Both  sexes  with  parafrontals  and  frontalia  much  as  in  female  of 
Metopia,  with  other  characters  in  general  of  Metopia.  No  median 
macrochaetae  on  first  abdominal  segment  in  either  sex.  A  median 
maiginal  pair  on  second  and  third  segments,  the  third  segment  with- 
out continuous  marginal  row.  Differs  from  Anida  Robineau  Des- 
voidy  (1863)  by  lacking  the  marginal  row  of  third  segment  and  the 
median  marginal  pair  of  first  segment  in  both  sexes. 

NASONIMYIA,  new  genus. 

Oenotype. — HderopterinafuisoniCk>qmJlett,Ent.  News,  vol.  6,  1895, 
p.  207. 

Differs  from  Heteropterina  as  follows:  Cheeks  not  over  one-fifth 
eye-height.  Vibrissae  strong,  decussate,  not  long,  inserted  nearly  on 
oral  margin.  Parafacials  narrow,  nearly  equilateral,  not  bulged  in 
profile,  hair-rows  vestigial  or  absent.  Third  antenna!  joint  hardly 
twice  as  long  as  second.  Arista  well  thickened  on  basal  fourth  or 
more.  Costal  spine  pronounced.  Male  with  two  pairs  of  prodinate 
fronto-orbitals.    Hypopygium  of  male  hooklike. 

The  genus  is  named  in  honor  of  Dr.  W.  A.  Nason. 

Family  SALMACHDAE. 
PATELLOAy  ne^w  genus. 

Genotype. — Phorocera  Zet^cania^  Coquillett,  Rev.  Tach.,  1897,  p.  104. 

Allied  to  PJiorocera  and  Otenophorocera.  Description  is  of  female 
only.  Eyes  thickly  hairy.  Facialia  strongly  dliate  to  lowest  frontals. 
Vibrissae  inserted  on  level  with  middle  of  the  cut-off  oral  margin. 
Face  receding,  length  of  head  at  vibrissae  only  a  little  over  half  that 
at  antennae.  Arista  thickened  on  less  than  basal  third,  fibrst  two 
joiats  short.    Front  anteriorly  about  one  and  one-third  times  eye- 

1  Bnt.  News,  voL  8, 1992,  p.  8L 
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width.  Two  prodmate  outer  fronto-orbitals,  two  redinate  inwr 
ones,  a  pair  of  proclinate  ocellars;  these  all  about  same  stieoglL 
Two  verticals,  the  inner  much  longer  and  not  decussate.  Probosck 
short  and  flediy,  palpi  strongly  clayate.  Frontals  reaching  halfwaj 
or  less  to  ocellar  area,  descending  to  insertion  of  arista.  Seoood 
antennal  joint  slightly  elongate;  third  joint  long,  about  three  tixDes 
as  long  as  the  second.  Cheeks  about  one-fourth  eye-hdght.  Froirt 
tarsi  of  female  not  differentiated.  Hind  tibiae  of  female  spaiselj 
pectinate,  with  longer  bristles.  Apical  cell  open  well  but  not  far 
before  wingtip.  Fourth  vein  bent  abruptly,  without  stump  or 
wrinkle.  T3md  cross-vein  sinuate,  nearer  to  cubitus.  Costal  spue 
small.  Scutellum  with  rather  long  decussate  apical  pair  of  bristles, 
two  long  strong  lateral  pairs,  a  lateral  one  between  last  and  a  discal 
separated  pair  about  equal  to  apical.  Abdomen  with  median  mar- 
ginal pair  on  segments  one  and  two;  more  or  less  complete  maij^nal 
row  on  three,  with  sometimes  a  median  short  discal  pair;  discal 
row  on  four  besides  terminal  bristles.  Abdomen  swollen,  almc^ 
oval,  nearly  as  deep  as  wide,  thus  rather  k^-ehaped,  anal  segm^il 
subcorneal,  reproductive  sUt  very  long,  ovipositor  more  or  less  con- 
cealed within  base  of  same.  Three,  abnormally  four,  stemopleurab; 
three  postsuturals.  Whole  form  stout,  legs  stout  and  not  dongate, 
claws  of  female  nearly  as  long  as  last  tarsal  joint.  Wings  ext^ending 
a  Uttle  beyond  tip  of  abdomen.    Clypeus  sunken. 

Uterus  short  and  stout.  The  black  microtype  eggs  are  patelliform, 
longitudinally-concentricaUy  corrugated. 

EUGAEDIOPSIS,  ne'w  genus. 

Genotype. — Oaediopsis  ocettaris  Coquillett,  Proc.  U.  S.  Nat.  Mus., 
vol.  25,  1902,  p.  118. 

Differs  from  Oaediopais  as  follows:  No  facio-orbitals,  only  fine 
hairs  on  parafacials.  No  ocellars.  Facial  dlia  of  equal  strength. 
Cheeks  of  male  about  one-third  eye-height.  Third  antennal  joint  of 
male  about  three  times  as  long  as  the  rather  elongate  second.  Arista 
as  described  for  Oaediopsis.  Three  postacrostichals  and  foiir  post- 
sutmuls. 

CHAETOGAEDIOPSIS,  new  genus. 

Oemtype. — Oaediopsis  cockereHii  Coquillett,  Proc.  U.  S.  Nat.  Mus., 
vol.  25,  1902,  p.  117. 

Differs  from  Oaediopsis  as  follows :  Cilia  of  f acialia  of  equal  strength. 
Parafacials  with  vertical  row  of  stronger  bristly  hairs  in  front  of  the 
finely-hairy  area.  Cheeks  of  male  nearly  one-half  eye-height.  Male 
with  two  rows  of  frontal  bristles.  Hind  tibiae  of  male  ciliate,  with 
a  long  bristle  in  middle.  Third  antennal  joint  of  male  four  or  five 
times  as  long  as  wide,  less  than  three  times  the  elongate  second. 
Second  aristal  joint  over  four  times  as  long  as  wide,  the  third  grad- 
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iaUj  narrowing  beyond  middle.  The  intermediate  abdominal  seg- 
XLeoats  have  discals  that  are  a  little  stronger  than  the  closely-eet 
bristles  covering  the  surface.  The  latter  are  a  beginning  stage  of 
blxo  densely-set  spines  of  abdomen  in  other  forms.  Cubitus  without 
wrriokle  or  stump.  No  facio-orbitals.  Three  postacrostichab  and 
Foiir  postsuturals.  Four  strong  lateral  scutellar  bristles.  Abdomen 
tihiekly  hairy,  also  pleurae  and  parafrontals. 

EUGAEDIA,  ne-w  genus. 

Oenatype. — Oaediopsia  setosa  CoquiUett,  Rev.  Tach.,  1897,  p.  136. 
Differs  from  Oaediopsis  as  foUows:  Row  of  long  strong  bristles  on 
middle  of  parafaciak.    No  ocellars.    Facial  cilia  of  equal  strength. 
Cbeeks  of  male  about  two-fifths  eye-height.    Anteimae  and  arista 
about  as  in  Chaetogaediopais.    Short  discals  on  second  and  third  ab- 
dominal segments.    No  definite  wrinkle  at  cubitus.    Three  posta- 
crostichals  and  four  postsuturals.    Pleurae  rather  thickly  hairy. 
Hairs  of  abdomen  not  long,  normal. 

OEDEMATOCERA,  new  genus. 

Genotype. — Hypoetena  Jlaveola  CoquiUett,  Rev.  Tach.,  1897,  p.  61. 

A  remarkable  form  approaching  Hypertrophocera  in  the  heavily 
enlarged  third  antenna!  joint  of  male.  Proboscis  is  much  reduced, 
short;  palpi  small;  mouth  evidently  subatrophied.  Facial  plate 
greatly  enlarged;  facial  depression  very  deep  in  male,  the  fadalia 
and  paraf acials  forming  sharp  ridges.  Wings  short  and  broad.  Dis- 
cal  macrochaetae  on  second  and  third  abdominal  segments.  The 
genus  possesses  the  f  acies  of  Leshia,  and  may  be  distinguished  there- 
from by  the  above  characters.  The  eggs  are  microtype,  and  the 
reproductive  characters  are  distinctly  Salmaciid.     (TD  4463.) 

PHYLLOPHOROCERA,  new  genus. 

Genotype. — Phorocera  etemalie  CoquiUett,  Proc.  U.  S.  Nat.  Mus., 
vol.  25,  1902,  pp.  111-112. 

Differs  from  the  genotype  of  Phorocera  (assimUis  Fallen)  as  follows: 
Male. — ^Front  at  vertex  fully  one-third  head-width,  frontal  bristles 
in  double  row,  frontalia  broader  behind,  all  the  bristles  of  front 
stout;  cilia  of  facialia  stronger  and  less  closely  placed,  parafacials 
much  narrowed  below,  facial  depression  broadened  in  comparison 
with  facial  width,  the  cheeks  not  over  one-fourth  eye-height;  second 
antennal  joint  scarcely  elongate,  the  third  enlarged  and  strongly 
convex  in  profile  on  upper  edge;  arista  thickened  on  basal  three- 
fifths,  abruptly  thin  thereafter;  palpi  much  thickened  apically.  Four 
stemopleurals  and  four  postsutiurals;  thoracic  and  abdominal 
macrochaetae  stronger  and  shorter,  not  mixed  with  long  hair  on 
the  abdomen  but  with  many  short  bristles  and  some  hair  ventraUy. 
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Abdomea  oval,  h3rpopygiam  comparatively  small;  wings  short,  apo) 
cell  not  so  elongate,  cubitus  and  hind  crossyein  nearer  to  marpL 

MURDOCKIANA,  new  genus. 

Genotype. — Euphorocera  gdida  Coquillett,  Rev.  Tach.,  1897,  p.  101. 

Differs  from  Euphorocera  as  follows: 

Female. — Front  not  widening  as  rapidly  as  the  face,  the  bonUk 
nearly  as  wide  as  one  parafrontal;  eyes  more  thickly  hairy;  outer  T«r- 
tical  bristle  nearly  as  long  as  inner,  strongly  ciu*ved  outward;  epsstona 
characteristically  nasute,  projecting  strongly  betiveen  the  vibriasae; 
palpi  more  slender;  cheeks  much  broader,  over  two-fifths  of  eye- 
height.  Four  lateral  scutellar  bristles  and  a  separated  discdi  pfir. 
Abdomen  hairy,  with  erect  discal  and  marginal  bristles ;  anal  segmfflt 
thickly  set  with  same,  especially  below.  Costal  spine  long.  Apkil 
ceU  closed,  not  so  elongate;  hind  crossvein  not  so  sinuate.  Third 
vein  bristled  halfway  or  less  to  small  crossvein. 

Male. — Compared  with  EupJiorocera  male,  the  front  is  conspicu- 
ously hairy  and  proportionately  broader,  the  frontalia  broader 
behind,  eyes  thickly  hairy,  cheeks  well  over  one-half  eye-height,  third 
antennal  joint  much  enlarged  and  the  second  comparatively  short- 
ened, hypopygium  smaller,  abdomen  ovo-elUptical,  the  claws  not 
nearly  so  elongate,  and  the  other  characters  as  described  above  for 
the  female,  except  that  there  are  only  three  lateral  scutellars  and  the 
disk  of  scutellum  bears  many  hairlike  bristles. 

The  genotype  is  from  Point  Barrow,  Alaska,  collected  by  Mr.  John 
Murdock,  in  honor  of  whom  the  genus  is  named. 

Family  CROCUTIDAE. 

PSEUDOSIPHONA,  ne-w  genus. 

Genotype. — SipTiona  hrevirostris  Coquillett,  Rev.  Tach.,  1897,  p.  76. 

Very  distinct  from  SipJuma,  differing  in  possessing  a  short  Beabj 
biflexed  proboscis,  the  second  flexure  being  constituted  simply  by  * 
prolongation  backward  of  labella  which  are  folded  on  tip  of  proboscis. 
Form  of  body  shortened  and  broadened.  Second  aristal  joint  short, 
or  but  slightly  elongate. 

SIPHONOPSIS,  ne^w  genus. 

Genotype. — SipJuma  plusiae  Coquillett,  Can.  Ent.,  1896,  p.  125. 

Labellar  prolongation  much  greater  than  in  Pseudosiphona,  ^^ 
fleshy  rather  than  bristleUke,  and  thus  not  at  all  of  the  character  ol 
Siphona.  The  second  aristal  joint  is  elongate.  Arista  practoSf 
bare  instead  of  pubescent.  Palpi  small,  slender,  instead  of  clubbed. 
Third  antennal  joint  acute  on  upper  apical  comer  instead  of  roimdaa 
apically. 
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PHYLACTEROPODA,  new  genus. 

Genotype. — ClausiceUa  tarsoLis  Coquillett,  Joum.  N.  Y.  Ent.  Soc, 
-v^ol.  3,  1895,  p.  56. 

DiflFers  from  ClausiceUa  as  follows:    Last  joint  of  front  tarsi  of 
female  greatly  elongated,  widened,  and  flattened,  longer  than  the 
front  metatarsus.     Third  antennal  joint  of  female  three  to  four  times 
as  long  as  second,  slightly  widening  toward  apex;  that  of  male  con- 
siderably broadened,  convex  on  under  edge  in  profile,  about  three  and 
one-half  times  as  long  as  second.     Face  below  about  twice  as  wide 
as  one  eye.     Paraf  acials  very  narrow,  quite  level  with  the  f  acialia  and 
facial  depression  in  female;   linear  in  male,  the  facial  depression  a 
little  sunken.    Cheeks  of  female  nearly  two-fifths  eye-height,  those 
of  male  less  than  one-third  same.     Female  front  anteriorly  nearly  or 
quite  three-sevenths  of  head-width;    male  front  a  little  narrower, 
both  anteriorly  and  at  vertex.    Apical  cell  narrowly  open,  or  prac- 
tically closed.     First  vein  ending  but  slightly  outside  point  opposite 
to  small  crossvein,  not  unusually  removed  from  auxiliary  vein. 
Second  aristal  joint  over  one-third  to  nearly  one-half  as  long  as  the 
last  joint.    Male  with  a  pair  of  median  marginal  bristles  on  first 
s^ment,  female  without.    Vibrissal  axis  of  head  noticeably  less  than 
antennal  axis.    Marginal  row  of  weak  appressed  bristles  on  first  two 
segments,  differentiated  from  the  short  microchaetae  of  the  general 
surface. 

NEPHOPTEROPSIS,  new  genus. 

Oenotype. — ClausiceUa  johnsoni  Coquillett,  Rev.  Tach.,  1897, 
pp.  55-56. 

Differs  from  Phylacteropoda  as  follows: 

Female. — ^Last  front  tarsal  joint  only  about  half  as  long  as  front 
metatarsus,  only  slightly  widened  and  flattened.  Face  not  so  wide, 
about  one  and  one-half  times  one  eye.  Cheeks  hardly  one-third  eye- 
height.  Body  more  narrowed.  Wings  narrower.  Hind  crossvein 
nearer  to  small  crossvein,  apical  cell  very  narrow.  Abdomen  bur- 
nished metallic  violet,  thorax  and  scutellum  very  densely  pollinose. 
Legs  slender,  especially  the  tarsi.    Wings  clouded. 

LOPHdSIOCERA,  new  genus. 

Genotype. — Lophosiocera  curriei  Townsend,  new  species,  for  Ckmsir- 
ceUa  setigera  Coquillett,  Rev.  Tach.,  1897,  p.  56,  part  (not  Lophosia 
setigera  Thomson,  Dipt.  Eugenies  Resa,  1868,  p.  527),  holotype  being 
specimen  labeled  Owl  Creek  Mountains,  Wyoming,  taken  August  29, 
1896,  by  R.  P.  Currie,  in  whose  honor  the  species  is  named.  Holotype 
No.  19623,  U.S.N.M,,  male. 
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DifPers  from  ClavsiceOa  as  follows: 

MclU. — Cheeks  hardly  over  one-fourth  eye-height.  Third  anteimil 
joint  subtriangular  in  profile,  greatly  widened  distally,  its  apkal 
greater  than  its  upper  and  about  equal  to  its  under  profile,  the  apical 
edge  rather  evenly  rounded.  Apical  cell  very  narrowly  open,  endii^ 
in  wing-tip.  Vibrissal  axis  of  head  distinctly  shorter  than  ant^imil 
axis.  Arista  short,  second  and  third  joints  equal.  Hind  cTossvein 
nearer  to  small  crossvein.  Vertex  much  wider  than  one  eye,  oceDsr 
area  occupying  one-half  length  of  front.  All  macrochaetae  weak 
Abdomen  short,  ovoconical,  rounded  at  tip,  hypopygium  large. 
Face  over  twice  as  wide  as  one  eye,  paraf aciak  linear,  facial  depression 
only  slightly  sunken. 

EUTHRYPTOCERA,new  genus. 

Oenctype. — Tachina  latifrons  Meigen,  Syst.  Beschr.,  vol.  4,  1824, 
p.  365.    No.  217. 

This  is  Brauer  and  Bergenstamm's  sense  of  Thryptacera.  The  geno- 
type of  Thryptacera  Macquart  ^  is  hereby  designated  as  Tkryptocm 
hicolor  Macquart  (not  Meigen).'  For  characterization  of  EuOnryjiO' 
cera,  see  Brauer  and  Bergenstamm,  Denkschr.  Akad.  Wien,  vol  56, 
1889,  p.  102,  fig.  84,  and  vol.  60,  1893,  p.  150,  imder  Thrypocm 
Brauer  and  Bergenstamm. 

CHAETOSTIGMOPTERA,  new  genus. 

Oenotype. — ChaetophlepB  crassinervia  Walton,  Ent.  News,  vol  24, 
1913,  p.  51. 

Diilers  from  ChaetopTUeps  as  follows:  Parafacials  linear.  Epistoma 
very  prominent,  projecting.  Cheeks  over  one-fourth  eye-height 
FaciaUa  bare.  Antennae  shorter,  third  joint  bulged  on  lower  bordtf 
and  only  three  and  one-half  times  second.  Arista  not  so  incrassate, 
more  pubescent.  Female  without  piercer  or  ventral  carina.  No 
discal  bristles  on  abdomen.  Apical  cell  narrowly  open,  or  neariy 
closed,  ending  slightly  behind  extreme  wingtip.  Fourth  vein  merely 
bent  in  even  gentle  curve.  Hind  crossvein  about  in  middle  between 
cubitus  and  small  crossvein.  First  vein  incrassate  distaOy,  tihe 
incrassation  bristled.    Claws  microscopic  in  both  sexes. 

The  holotype  is  a  male.  Three  females,  from  Maryland,  show  ti» 
wing  stigma  fuscous. 

SLOSSONAEMYIA,  new  genus. 

Genotype. — Chaetopldepa  rostrata  Coquillett,  Can.  Ent.,  vol.  30, 1898, 
p.  235. 

Dififers  from  ChaetosHgmoptera  as  follows:  Wings  narrower.  First 
vein  not  thickened  distally.    Apical  cell  well  open.    Hind  crossvein 

>  Soe.  8oL  Lille,  1834,  p.  810.  >  Soc.  BcL  LlUe,  1834,  p.  312. 
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nearer  to  small  crossvein.  Third  antennal  joint  rather  narrow,  about 
three  times  second.  Proboscis  beyond  geniculation  rather  longer  than 
liead-height,  curved  strongly  backward  and  upward  at  tip,  subfleshy 
but  pointed  apically. 

The  genus  is  named  in  honor  of  Mrs.  Annie  Trumbull  Slosson. 

EUCHAETOPHLEPS,  new  genus. 

Genotype. — ChaetopTUeps  pcliia  Coquillett,  Proc.  U.  S.  Nat.  Mus., 
vol.  26,  1902,  p.  107. 

Differs  from  ChaetopKUps  as  follows:  No  proclinate  fronto-orbitals 
in  male.  Male  front  averaging  no  broader  than  one  eye,  very  slightly 
widening  anteriorly,  the  face  widening  in  same  proportion.  Para- 
facials  gradually  narrowing  below.  Cheeks  of  male  hardly  one-sixth 
eye-height.    Apical  cell  narrowly  open.    Female  unknown. 

UROPHYLLOPSIS,  new  genus. 

Oenotype. — Admontia  retiniae  Coquillett,  Rev.  Tach.,  1897,  p.  64. 

DiffersfromJ[(2m(m^ia  as  follows:  Facialia  not  ciliate.  Parafacials 
not  broad,  with  practically  only  one  row  of  very  fine  hairs,  latter  often 
vestigial.  Cheeks  of  female  hardly  over  one-fourth  eye-height. 
Third  antennal  joint  of  female  about  three  times  as  long  as  second. 
Arista  thickened  on  basal  third.  Basal  aristal  joints  extremely  short, 
hardly  distioguishable.  Front  tarsi  of  female  not  widened.  Apical 
cell  closed  in  margin  a  little  before  wingtip. 

TORTRICIOPHAGA,  new  genus. 

Genotype. — Peeudorm/oihyria  tortrids  Coquillett,  Joum.  N.  Y.  Ent. 
Soc.,  vol.  3,  1896,  p.  55;  referred  to  Hypostena,  Rev.  Tach.,  1897, 
p.  60. 

Differs  from  UrophyUopsis  as  follows: 

Female. — ^Front  at  vertex  more  than  one-third  head-width.  Para- 
frontals  wider,  parafacials  bare,  facialia  ciliate;  third  antennal  joint 
about  two  and  one-half  times  second,  arista  thickened  on  nearly  basal 
half.  -  Four  stemopleurals,  four  postsuturals.  Abdomen  broad-ovate, 
without  median  marginal  pair  of  bristles  on  fibrst  segment;  third  seg- 
ment with  mai^inal  row  of  10  above,  rather  removed  from  margin; 
anal  segment  with  discal  row  of  10  and  mai^inal  row  of  4  or  6;  all 
the  macrochaetae  erect  and  rather  short.  Apical  cell  with  petiole 
about  two-fifths  as  long  as  hind  crossvein,  latter  almost  in  middle 
between  cubitus  and  small  crossvein. 
81022*— ProcN.M.voU0— 16 40 
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PHYTOADMONTIA,  new  genus. 

Genotype. — AdTnontia  setigera  Coquillett,  Invert.  Pacif.  (Qare- 
mont,  California)  vol.  1,  1904,  p.  36. 

Differs  from  Admontia  as  follows:  Facialia  bare.  Second  aristal 
joint  not  elongate.  Parafacials  not  broad,  with  row  of  strong  fado- 
orbitals  appearing  as  continuation  of  frontab.  Cheeks  of  female 
nearly  one-half  eye-height.  Front  tarsi  of  female  modified,  laterally 
compressed.  Third  antenna!  joint  of  female  about  three  and  one- 
half  times  second.  Arista  thickened  on  basal  third  or  so.  No  discal 
bristles  on  intermediate  abdominal  segments.  Apical  cell  narrowlj 
open,  ending  a  little  before  wingtip.    Costal  spine  well  developed. 

FamUy  MINTHOIDAE. 

UROMACQUARTIA,  new  genus. 

Oenotype. —  Vromcu^quartia  haUsidotae  Townsend,  new  species,  for 
Macquartia  pristU  Coquillett,  Rev.  Tach.,  1897,  p.  64,  part  (not 
Dexia  pristia  Walker,  list  4,  1849,  p.  841),  holotype  being  specimen 
labeled  "5736.01  Iss.  2  June  '93,"  reared  from  Halisidota  argenUUa, 
Aurora  Mills,  Oregon.    Holotype  No.  19151,  U.S.N.M.,  male. 

Differs  from  Uramya  Robineau  Desvoidy  as  follows:  Abdomen  of 
male  much  broader,  caudal  process  comparatively  short.  Male  tara 
only  a  little  longer  than  tibiae.  Arista  practically  bare.  Middle  legs 
not  elongate. 

ICTERICOPHYTO,  new  genus. 

Oenotype. — EuUisiona  spinosa  Coquillett,  Rev.  Tach.,  1897,  p.  53. 

Differs  from  EuUisiona  as  follows:  Female  front  at  vertex  fully  as 
wide  as  one  eye,  widening  but  Uttle  anteriorly.  Frontalia  broad^ 
occupying  more  than  one-third  width  of  front.  Cheeks  of  female 
quite  one-half  eye-height.  Third  antennal  joint  of  female  broad, 
tiiick,  about  three  times  as  long  as  the  short  second.  Arista  well 
thickened  on  basal  half,  becoming  abruptly  slender.  Hind  crossvdn 
straight,  much  nearer  to  cubitus  than  to  small  crossvein.  Apical 
cell  widely  open  just  before  wingtip. 

ICONOMEDINA,  new  genus. 

Oenotype. — Degeeria  vxishingtonae  Coquillett,  Joum.  N.  Y.  EJnt, 
Soc,  vol.  3,  1895,  p.  104;  Rev.  Tach.,  1897,  p.  56,  referred  to  Medina. 

Differs  from  Medina  as  follows:  Second  arista!  joint  very  elongate. 
Body  and  legs  very  stout.  Front  tarsi  of  female  conspicuously 
thickened,  widened,  and  flattened.  Cheeks  of  female  quite  one-half 
eye-height.  Front  of  female  at  vertex  two-fifths  head-width,  the 
whole  front  averaging  over  one-half  head-width,  the  face  gradually 
widening  therefrom.    Frontalia  of  female  over  one-third  width  of 
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front.  Eyes  thinly  and  faintly  short-hairy.  Frontal  bristles  reach-" 
ing  about  to  end  of  second  antennal  joint.  Abdomen  of  female 
slightly  broader  than  the  thorax,  suboval.  Apical  cell  narrowly 
open  a  little  before  wingtip.    Male  miknown. 

PYRAUSTOMYIA,   new  genus. 

Genotype, — Pameria  penitdlis  Coqnillett,  Rev.  Tach.,  1897,  p.  89. 

Differs  from  PTiyUomya  as  follows:  2/aZc.^— Eyes  hairy.  No 
proclinate  fronto-orbitals.  Paraf adals  practically  bare.  Arista  bare. 
Sead  about  as  long  at  oral  margin  as  at  antennae,  epistoma  well 
produced.  Palpi  stout,  weU  thickened  apically.  Front  about 
three-fifths  eye-width  on  posterior  half.  Second  antennal  joint 
elongate.  Whole  body  much  broader,  thorax  and  abdomen  equaling 
Iiead-width.  Posterior  one  of  the  two  lateral  scutellar  macrochaetae 
not  much  longer  than  the  anterior  one.  First  abdominal  segment 
not  so  elongate,  without  macrochaetae  other  than  laterals.  Second 
segment  without  marginal  row;  but  with  median  marginal,  discal, 
and  subdiscal  pairs.  Third  segment  with  median  discal  and  sub- 
discal  pairs,  of  which  one  is  often  weaker,  and  marginal  row.  Costal 
spine  present.    Apical  crossvein  not  bent  in. 

The  holotype  of  the  above  species  was  reared  by  Dr.  C.  V.  Riley 
from  Pyrausta  penitdlis  at  St.  Louis,  Missouri,  Jime  1,  1876. 

XANTHOPHYTO,  new  genus. 

Genotype. — Nemoraea  labis  CoquiUett,  Joum.  N.  Y.  Ent.  Soc,  vol.  3, 
1896,  p.  104. 

DiEfers  from  Phyto  as  follows: 

Female. — Frontal  bristles  doubled  or  trebled  anteriorly,  descending 
to  base  of  third  antennal  joint.  Frontalia  narrowing  posteriorly. 
Eyes  hairy.  The  single  pair  of  inner  fronto-orbitals  divaricate. 
Antennae  inserted  very  high,  above  upper  three-fourths  of  eye,  the 
frontal  length  only  a  little  greater  than  facial.  Parafacials  bare. 
Palpi  strong,  thickened  apically.  Antennae  stouter,  the  third  joint 
longer  and  subtrunoate  apically.  Macrochaetae  of  head  stronger. 
Face  a  little  broader.  Abdomen  broader.  Apical  cell  widely  open  a 
little  before  wingtip,  fourth  vein  continued  in  strong  stump,  apical 
and  hind  crossveins  both  nearly  parallel  with  hind  margin  of  wing. 
Tegulae  broader  and  larger. 

Family  LAKVAEVORIDAE. 
LESKIOPSIS,  new  genus. 

Genotype. — Myiohia  thecaia  Coquillett,  Joum.  N.  Y.  Ent.  Soc, 
vol.  3,  1896,  p.  106;  Rev.  Tach.,  1897,  p.  67,  referred  to  Leshia. 

Differs  from  Leshia  as  follows:  Front  of  male  much  narrower  and 
slightly  narrowing  anteriorly  or  equilateral    Head  subhemispherical, 
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front  not  produced,  epistoma  not  prominent,  no  ocellar  bristles. 
Arista  short-hairy.  Palpi  very  slender.  Cheeks  very  narrow  in  both 
sexes,  eyes  extending  far  below  oral  margin.  Face  much  narrower, 
parafaciak  very  narrow  in  both  sexes,  especially  so  in  male.  No 
median  marginal  macrochaetae  on  first  abdominal  s^ment  in  ekiha 
sex.  Claws  veiy  short  in  both  sexes.  Tarsi  of  both  sexes  slider. 
Hind  crossvein  straight,  halfway  between  small  crossvein  and 
cubitus. 

Differs  from  AtUhoiea  and  related  genera  by  short  claws,  nairow 
male  front,  etc. 

Differs  from  Etimyolna  by  the  short  proboscis,  and  by  most  of  the 
characters  of  LesJeia  as  to  face  and  front,  venation,  etc. 

Differs  from  Ophirum  by  the  slender  tarsi  and  short  claws. 

SIPHOLESKIA,  ne^w  genus. 

0e7U)iype. — Drepanoghssa  occiderUdlis  Coquillett,  Can.  E!nt.,  vol  27, 
1895,  p.  126;  Rev.  Tach.,  1897,  p.  74,  referred  to  Epigrimyia. 

Differs  from  Leshia  as  follows:  Proboscis  elongate  and  slender,  the 
part  beyond  geniculation  much  longer  than  head-height.  Pa^ 
longer,  proportionately  rather  more  slender.  Epistoma  much  more 
prominent,  projected  anteriorly,  the  vibrissae  set  well  back  from  oral 
margin.  Apical  cell  widely  open,  ending  a  little  before  wingtip. 
Bend  of  fourth  vein  widely  rounded,  its  course  at  cubitus  being  merely 
a  broad  curve. 

The  genus  may  be  distinguished  at  once  from  Parajbcheria  Townr 
send  by  the  longer  proboscis,  much  narrower  paraf  acials,  and  sinuate 
hind  crossvein;  from  Neojischeria  Townsend  by  the  long  proboscis  and 
absence  of  discal  macrochaetae  on  abdomen. 

MYOBIOPSIS,  new  genus. 

Oerioiype. — Myobiopsis  simUis  Townsend,  new  species,  for  Lesha 
analis  Coquillett,  Rev.  Tach.,  1897,  p.  67,  part  (not  Dexia  analis  Say, 
Joum.  Acad.  Nat.  Sci.  Phila.,  vol.  6,  1829,  p.  177),  holotype  being 
specimen  labeled  Andover,  Massachusetts  (Riley  Coll.).  Holotype, 
No.  19149,  U.S.N.M.,  male.  Paratypes  include  TD  4369,  female; 
4360,  male. 

Differs  from  Eumyohia  as  follows :  Front  and  face  about  same  length 
in  both  sexes.  Inner  vertical  bristles  present  in  male.  Proboscis 
shorter.  No  median  macrochaetae  on  first  abdominal  segment  in 
either  sex.  Costal  spine  absent  or  vestigial.  Apical  cell  practically 
closed  in  tip  of  wing.  Hind  crossvein  about  in  middle  between  small 
crossvein  and  cubitus  in  male,  slightly  out  of  middle  in  female. 
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LESKIO PALPUS,  ne^w  genus. 

Oenoiype. — Leshiopalpiis  cdlidus  TowBsend,  new  species,  for  LesJcia 
amal%B  Coquillett,  Rev.  Tach.,  1897,  p.  67,  part  (not  DeseUi  andlis  Say, 
Joum.  Acad.  Nat.  Sci.  Phila.,  vol.  6,  1829,  p.  177),  holotype  being 
specimen  labeled  "Ithaca,  N.  Y.  Cbll.  Chittenden."  Holotype  No. 
19150,  U.S.N.M.,  female. 

DijBFers  from  Myohiopsis  as  follows:  Proboscis  stout,  part  below 
geniculation  not  as  long  as  one  eye.  Palpi  longer  than  antennae, 
curved,  much  widened  on  apical  half,  almost  as  wide  as  antennae. 
Apical  cell  widely  open.  Hind  crossvein  nearly  straight,  much  nearer 
to  cubitus  than  to  small  crossvein. 

PARADEMOTICUS,  new  genus. 

Genotype. — Demoticua  piperi  Coquillett,  Rev.  Tach.,  1897,  p.  122. 

Differs  from  Demoticus  as  follows:  Second  aristal  joint  short. 
Paxafacials  broad.  Cheeks  of  male  a  little  less  than  one-half  eye- 
height.  Epistoma  very  prominent,  projecting  subhorizontally;  vi- 
brissae  set  well  back  from  oral  margin,  but  Uttle  longer  than  the 
dosely-set  peristomal  bristles  and  barely  differentiated  therefrom, 
not  decussate.  Palpi  stout-filiform,  not  thickened  toward  tip. 
Legs  longer,  stout.  Apical  cell  widely  open,  ending  well  before  wing- 
tip,  the  last  section  of  fourth  vein  long;  hind  crossvein  much  nearer 
cubitus,  sinuate,  subparallel  with  hind  margin  of  wing.  Abdomen 
with  long  bristly  hairs. 

HINEA,  new  genus. 

Oenoiype. — Nemoraea  setigera  Coquillett,  Proc.  U.  S.  Nat.  Mus.,  vol. 
25,  1902,  p.  111. 

Differs  from  Demoticus  as  foUows: 

Female. — ^Front  at  vertex  four-fifths  of  eye-width.  Front  strongly 
projecting  in  profile,  facial  profile  strongly  receding,  the  length  of  head 
at  vibrissae  about  three-fifths  that  at  base  of  antennae.  Epistoma 
rather  cut  off,  only  faintly  projecting.  Third  antennal  joint  fuUy 
twice  the  second,  sharply  truncate  at  tip,  widening  evenly  from  base 
to  tip.  Basal  aristal  joints  short.  Palpi  swollen-rounded  apically. 
Eyes  thickly  hairy.  Stemopleurals,  1:1:1.  Double  discal  pairs  of 
bristles  on  median  line  of  intermediate  abdominal  segments.  Apical 
cell  long-pointed,  closed  well  before  wingtip.  Hind  and  apical  cross- 
veios  closely  approximated,  nearly  in  line,  subparallel  with  hind 
margin  of  wing.  Fourth  vein  continued  in  long  stimip.  Costal  spine 
vestigial. 

The  genus  is  named  in  honor  of  Prof.  J.  S.  Hine. 
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PELETERIOPSIS,  ne-vsr  ^enus. 

Oenoiype, — Echinomyiajlaviventris  Wulp,  BioL  Centr.-AnMr.D^ 
voL  2,  1888,  p.  32. 

Differs  from  Pdeteria  as  follows:  Form  stouter,  abdomen  mod 
broadened.  Cheeks  distinctly  less  tban  eye-height.  Parafwaik 
much  less  than  eye-width.  Three  or  four  strong  prodinate  fronto- 
orbitals  in  female,  two  in  male.  Palpi  not  so  slender-filiform,  iqqr 
curved  at  tip,  shorter.  First  two  aristal  joints  elongate.  Abdom- 
inal macrochaetae  spinelike,  erect.  Second  segment  with  four 
closely-placed  median  marginal  macrochaetae.  Ana!  segment  ban 
of  macrochaetae  on  less  than  front  half.  Small  crossvein  on  middk 
of  discal  cell.  Cubitus  very  much  nearer  to  hind  than  to  front  maigiB 
of  wing. 

Note. — One  female,  head  of  Rio  Piedras  Verdes,  Sierra  Madre  of 
Chihuahua,  Mexico,  about  7,300  feet,  August  19,  1899  (Townsend); 
and  one  male,  Rio  Ruidoso,  White  Mountains  of  New  Mexico,  about 
7,500  feet,  August  3,  1898,  on  flowers  of  SolOago  irinervaia  (Town- 
send).  These  may  constitute  a  subspecies.  They  diflFer  from  Wii^)'8 
description  mainly  as  follows:  Whole  face  and  cheeks  pale  golden. 
Anal  segment  brown,  the  color  invading  the  yeUow  on  hind  median 
area  of  third  segment.  Wings  lightly  smo^  throughout,  tegulw 
yellowish-fuscous. 

PBLSTBSIOPSIS  TBQULATA*  new  ^edes. 

Length  of  body,  13  to  13.6  mm.;  of  wing,  11.5  to  12  mm.  Mile 
and  female,  head  of  Rio  Piedras  Verdes,  Sierra  Madre  of  ChihuahuA, 
Mexico,  about  7,300  feet;  the  male  July  15,  1899,  on  flowers  of  Shu 
glabra;  the  female  August  17,  1899  (Townsend). 

Differs  from  the  P.  Jlaviventris  specimens  above  mentioned  as  frf- 
lows:  Second  antennal  joint  wholly  dear  rufous.  Palpi  mudi 
shorter.  Tegulae  white,  with  narrow  brownish-yellow  rims.  Osfy 
two  median  marginal  macrochaetae  on  second  s^ment. 

Hohtype. — ^No.  19427,  U.S.N.M.,  female.    Allotype,  male. 

This  form  may  be  considered  as  representing  subgenus  B. 

Family  RHODOGYNIDAE. 
OCYPTEROPSIS,  ne'W  genus. 

Genotype. — Ocypterajlavifrons  Macquart,  Dipt.  Ebcot.  SuppL,  voL  4 
(suite),  1851,  p.  187,  pi.  20,  fig.  1. 

Differs  from  Gylindromyia  as  follows:  Abdomen  not  cylindrical, 
gently  but  conspicuously  broadening  in  middle  from  both  base  and  tiP' 
Proboscis  slender,  the  part  below  geniculation  conspicuously  longer 
than  lower  border  of  head,  pointed,  labella  not  extruded  lateraDf- 
Front  of  male  at  vertex  about  two-thirds  eye-width.    Arista  slender, 
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not  stout.  Hind  femora  of  male  conspicuously  pilose  on  the  inside 
and  below,  hind  trochanters  each  with  long  thick  curved  tuft  of  hair. 
Ventral  plates  of  male  normally  not  concealed  by  the  overlapping 
lateral  sderites;  no  pair  of  spined  processes  visible  at  extremity  of 
f  otirtb  ventral  plate  as  in  male  of  Cylindromyia. 

Two  males:  Australia  (Koebele);  Koorawatha,  New  South  Wales, 
1902  (H.  Brown),  through  Froggatt.    Length,  9  to  11  nmi. 

OCYPTERODES,  new  genus. 

Genotype. — Ocyptera  euchenor  Walker,  list  IV,  1849,  p.  696. 

Differs  from  Cylindromyia  as  follows:  Basal  segment  of  female 
hypopygixun  shorter  than  anal  segment;  abdomen  swollen,  gradti- 
ally  widening,  not  of  even  width  throughout  after  base.  Second 
antennal  joint  of  female  longer,  third  shorter.  Second  aristal  joint 
of  female  short.  Male  with  four  strong  long  appressed  bristles  on 
median  ventral  line  at  hind  edge  of  second  abdominal  segment;  fe- 
male shows  weak  ones.  Female  without  any  grasping  spines  on 
venter,  same  as  in  Cylindromyia. 

NEODIONAEA,  new  genus. 

Genotype. — Dionaea  nitoris  Coquillett,  Can.  Ent.,  vol.  30,  1898, 
p.  235. 

Differs  from  Dionaea  as  follows:  Abdomai  of  female  narrow  and 
equilateral,  that  of  male  slightly  widened.  Forceps  of  female  not 
toothed,  unarmed  on  inner  surface  save  some  minute  spines  and 
bristles,  terminal  joint  elongate.  Only  two  median  marginal  macro- 
chaetae  on  segments  one  and  two  in  female,  marginal  row  on  seg- 
ments two  and  three  in  male.  Antennae  distinctly  separated.  Cos- 
tal spine,  vestigial. 

Dionaea  tiniberlalcei  Walton,  Proc.  Ent.  Soc.  Wash.,  vol.  16,  1914, 
p.  91,  also  belongs  to  this  genus. 

PARADIONAEA,  new  genus. 

Oenoiype. — LeucosUmva  atra  Townsend,  Trans.  Amer.  Ent.  Soc, 
vol.  18,  1891,  p.  380. 

Differs  from  the  rest  of  the  group  as  follows:  Female  forceps  meet- 
ing apically  at  acute  angle,  armed  with  teeth.  First  two  abdominal 
segments  without  marginal  row  of  bristles,  but  with  only  median 
marginal  pair  and  laterals;  third  and  fourth  segments  with  marginal 
row.  Fourth  segment  of  female  with  scattered  hairs,  but  sub- 
gjabrous  anteriorly.  Hairs  of  abdomen  not  long.  Proboscis  short. 
Epistoma  produced  downward,  not  projecting.  Vibrissae  above 
oral  margin.  Frontalia  narrow,  averaging  one-third  of  frontal 
width  in  male,  less  than  that  in  female.  Tegulae  not  of  extraordinary 
size  in  male,  but  larger  than  in  female. 
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NEOPSALIDA,  ne-w  genus. 

Genotype. — Leucostoma  neomexicaTui  Townsend,  Can.  Ent.,  vol.  24, 
1892,  p.  169. 

May  be  distingtiished  from  Leucostoma  and  alEes  by  the  following 
characters:  Proboscis  no  longer  than  head  height,  not  slender.  Male 
with  weak  reclinate  oceUar  bristles,  these  of  about  equal  strength 
with  the  frontals  and  vibrissae,  all  rather  hairlike;  no  verticals  in 
male.  Epistoma  produced  downward  instead  of  forward.  Low^ 
border  of  head  distinctly  less  than  frontal  length,  ^^brissae  inserted 
well  above  oral  margin.  Cheeks  of  male  much  broader  than  in 
Siphopsalida,  being  about  one-fifth  eye  height  or  somewhat  more. 
Face  of  male  over  one-half  width  of  head.  Third  antennal  joint  no 
longer  than  the  second.  Abdomen  clothed  with  long  erect  or  sub- 
erect  bristly  hairs,  from  which  the  true  macrochaetae  are  not  always 
easily  distinguished;  last  three  segments  with  marginal  tow  of  bris- 
tles. No  costal  spine.  Petiole  of  apical  cell  conspicuously  shorter 
than  hind  cross- vein.  Tegulae  in  the  male  normally  of  enormoos 
size,  nearly  as  wide  as  wings. 

PARAPSALIDA,  new  genus. 

Genotype. — Phyto  nigricomis  Townsend,  Can.  Ent.,  vol.  24,  1892, 
p.  170. 

Form  stout;  thorax  and  abdomen  heavily  built,  latter  in  male  as 
deep  as  wide.  Femora  of  male  much  thickened,  even  tibiae  usually 
considerably  thickened.  Claws  of  male  very  long.  First  abdomin^ 
segment  with  four  median  marginal  macrochaetae  and  some  lateral 
marginals,  but  no  complete  row;  segments  two  to  four  of  male  with 
complete  row.  Abdomen  of  male  thickly  short-hairy,  the  macro- 
chaetae all  very  strong  and  conspicuously  differentiated  from  the 
hairs.  Venter  longer-hairy,  femora  hairy.  Front  of  male  in  middle 
one-third  head-width.  Epistoma  produced  downward.  F^ntalia 
wide,  occupying  fully  one-third  of  male  frontal  width  and  often 
more.  Vibrissae  above  oral  margin.  Proboscis  short.  Petiole  of 
apical  cell  almost  as  long  as  hind  crossvein.  Macrochaetae  of  head 
strong  in  male,  the  recliaate  ocellars  strong  as  well  as  the  frontals 
and  vibrissae.  Two  verticals  in  male,  the  outer  ones  longer  than 
the  occipito-orbital  fringe.  Lower  border  of  head  nearly  equal  to 
frontal  length.  Male  cheeks  nearly  one-third  eye-height.  Antennae 
well  separated,  the  second  and  third  joints  equal  in  length.  Male 
wings  narrow  and  elongate;  costal  spine  developed.  T^;alae  of  male 
of  ordinary  size. 
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ODONTOSOMA,  new  genus. 

Oenotype. — Cdatoria  apinoaa  Coquillett,  Rev.  Tach.,  1897,  p.  60 
(TD  4383,  female). 

Differs  from  Cdatoria  as  follows:  Female  with  hind  lateral  angies 
of  tergal  sderites  of  segments  two  and  three  bearing  8  to  10  strong 
short  spines  in  a  patch,  making  four  such  patches  showing  on  venter. 
Male  abdomen  much  more  elongate.  Front  of  female  averaging  less 
than  width  of  one  eye,  that  of  male  less  than  half  eye-width.  Facial 
depression  very  shallow.  Antennae  shorter.  Apical  cell  narrowly 
open. 

FamUy  PHASIIDAE. 

OEDEMATOPTERYX,  new  genus. 

Genotype. — Alophora  pviverea  Coquillett,  Rev.  Tach.,  1897,  p.  46. 

Differs  from  AlopJioropsis  as  follows:  Male  frontalia  narrowed  by 
parafrontals,  which  creep  over  them  from  each  side  in  front  of  ocellar 
area.  Male  wings  characteristically  swollen  on  costal  cell,  faintly 
excavated  on  subcostal  cell,  more  narrowed  apically.  Head,  thorax, 
and  abdomen  much  more  narrowed  in  proportion  to  length  of  body. 
Abdomen  heavily  brassy-gray  or  gray  poUinose  in  both  sexes,  opaque. 
Vibrissae  hairlike,  usually  not  differentiated  from  the  peristomal 
bristles.     No  ocellar  bristles. 

Alophora  fumosa  Coquillett  also  belongs  to  this  genus. 

TRICHOCLYTIA,  new  genus. 

Genotype. — Clytiomyia  atraia  Coquillett,  Joum.  N.  Y.  Ent.  Soc., 
vol.  3,  1895,  p.  53. 

Differs  from  the  genotype  of  Clytiomya  Qidvola  Meigen;  as  follows: 
Front  very  narrow  in  both  sexes,  the  eyes  nearly  contiguous.  Abdo- 
men clothed  with  fine  hairs;  no  discal  macrochaetae,  no  marginal 
row  on  second  segment,  at  most  very  weak  hairlike  median  marginal 
pair  on  second  segment.  All  macrochaetae  weak  and  bristleUke  at 
best.  Facial  plate  like  Phorantha.  Hind  crossvein  almost  parallel 
with  apical  crossvein  and  close  to  origin  of  latter,  both  being  nearly 
parallel  with  hind  margin  of  wing.    Claws  of  male  extremely  long. 

Holotype  is  a  female  from  the  State  of  Washington  (O.  B.  John- 
son).   There  are  two  males  from  Julietta,  Idaho,  in  the  collection. 
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[SCIENTIFIC  RESULTS  OF  THE  PHiLifPlNE  CRSlSt  OF  fSl^  FiSflEMES  STEAMER 
«ALBATROSS/*  1907-1910.— No.  33.] 

THE  EUPHAUSIACEAN  CRUSTACEANS  OF  THE  "ALBA- 
TROSS" EXPEDITION  TO  THE  PHILIPPINES. 


By  H.  J.  Hansen, 
0/  Copenhagen^  Denmark, 


INTRODUCTION. 

At  the  request  of  the  Commissioner  of  Fisheries,  I  promised  to 
work  up  the  Schizopod  Crustaceans  and  Sergestidae  gathered  by  the 
United  States  Fisheries  steamer  Albatross  during  the  Philippine 
expedition  of  1907-1910,  and  the  present  paper,  which  is  the  first 
instalment,  deals  with  the  order  Euphausiacea.  Before  entering  on 
the  description  of  the  genera  and  species  it  may  be  appropriate  to 
give  a  brief  introduction. 

The  Schizopoda  and  the  SergestidsB  are  all  free-swimming  through- 
out life  and  may  occur  near  the  bottom,  but  are  most  often  truly 
pelagic,  living  near  the  surface  or  in  deeper  layers  of  the  ocean. 
Many  species,  especially  of  the  order  Mysidacea,  inhabit  shallow 
water  not  far  from  the  coast,  while  most  of  the  Euphausiacea  and 
many  Sergestidae  are  truly  oceanic.  Consequently  only  a  small  num- 
ber of  the  specimens,  and  especially  of  larger  forms,  were  taken  in  the 
trawl  or  the  dredge,  the  large  majority  having  been  secured  in  nets 
with  other  Plankton.  Only  a  small  portion  of  the  animals  had  been 
sorted,  but  I  received  a  large  number  of  bottles  containing  Plankton 
samples.  From  the  great  majority  of  these  samples  all  Schizopoda 
and  Sergestid»  were  removed  under  my  supervision,  but  as  several 
of  the  large  bottles  contained  an  immense  number  of  these  Crustacea, 
about  one-third  of  the  contents  was  taken  out  and  the  Schizopoda, 
etc.,  separated. 

As  the  material  of  the  Crustacea  mentioned  is  very  lai^e,  I  found 
it  necessary  to  divide  it  into  three  portions  according  to  orders. 
Although  the  material  of  the  Euphausiacea  is  larger  than  that  of  the 
two  other  groups,  it  was  selected  because  I  was  sure  that  nearly  all 
species  were  known  beforehand,  as  most  of  the  forms  of  this  order 
have  a  very  wide  geographical  distribution,  and  I  had  worked  out  the 
Schizopoda  from  the  Dutch  Sihoga  expedition,  which  had  explored  an 
adjacent  area,  namely,  the  seas  and  straits  in  the  Indian  Archipelago. 
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The  list  on  the  following  pages  shows  that  the  collection  is  a  yetj 
large  one,  being  preserved  in  more  than  200  vials  and  bottles,  and 
comprising  29  species.    Two  of  these  species  are  new  to  science,  but 
it  may  be  pointed  out  that  they  are  closely  allied  to  weQ-knovm.  spedes; 
and  here  a  comparison  with  the  Siboga  collection  may  be  of  interest.^ 
The  Siboga  collected  25  species  of  Euphausiacea,  and  only  three  of  these 
(BerUhewphauaia  amblyops  G.  O.  Sars,  Euphausia  paragibba  R  J. 
Hansen,  and  Styloeheiron  insvlare  H.  J.  Hansen)  are  not  represented 
in  the  Philippine  material.    Consequently  this  latter  collection  con- 
tains seven  species  not  obtained  by  the  Siboga;  two  of  these  species 
are  new  to  science,  but  the  five  remaining  species    (Thysanopoia 
pectinata  Ortmann,  T.  comvia  Ulig,  EupJumsia  recurva  H,  J.  Hansm, 
E,  brevis  H.  J.  Hansen,  and  NetMUobracliion  Jlexipes  Ortmann)  are 
all  known  from  the  eastern  tropical  Pacific  as  well   as  from  the 
Atlantic.    It  may  be  added  that  all  the  species  from  the  Philip- 
pines excepting  five,  namely,  three  species  of  Euphausia  (E.  simiUs 
G.  O.  Sars,  E.  Tiemigibba  H.  J.  Hansen,  and  E.  sibogas  H.  J.  Hansen), 
and  the  two  species  estabhshed  in  the  present  paper,  are  known  from 
the  eastern  tropical  Pacific  or  the  Fiji  Islands  and  have  been  dealt 
with  in  my  work  on  the  Agassiz  Schizopoda.'    As  all  the  Philippine 
forms — excepting  the  two  new  species — ^have  been  mentioned  or 
described  and  figured  either  in  the  Siboga  work  or  in  the  paper  just 
mentioned,  I  have  considered  it  unnecessary  to  give  references  to  the 
hterature  or  to  deal  with  geographical  distribution.    Moreover,  in  a 
paper  on  the  Euphausiacea  of  the  United  States  National  Museum 
recently  published,'  almost  all  the  species  enumerated  in  the  following 
pages  have  been  mentioned,  as  that  Museum  possessed  them  from 
other  areas. 

In  hauls  from  100  to  360  fathoms  or  more,  frequently  several 
species  were  present,  while  hauls  from  near  the  surface  generally  con- 
tained only  a  few  forms  or  even  a  single  species,  but  not  infrequently 
an  enormous  number  of  specimens  of  one  or  two  species.  Four 
species,  namely,  TJiysanopoda  tricuspidata  Milne  Edwards,  Euphausui 
pseudogibba  Ortmann,  and  especially  Euphausia  diomedeae  Ortmann, 
and  PseudeupJiausia  latifrons  G.  O.  Sars,  have  not  only  been  taken  at  a 
mmiber  of  places,  but  sometimes  in  such  large  nxmibers  that  one  may 
safely  conclude  that  these  animals  have  considerable  value  as  food 
for  fishes.  But  it  need  scarcely  be  said  that  an  investigation  of  a 
large  number  of  stomachs  of  various  food-fishes  must  be  imdertaken 
before  it  will  be  possible  to  pronoimce  a  well-founded  judgment  on 
the  relative  significance  of  the  species  of  Euphausiacea  as  food 
material. 

1  See  my  report  in  5i&o^Expeditie,  monograph  37, 1910. 
s  Mem.  Mus.  Comp.  Zool.,  voL  36,  No.  4, 1912. 
s  Proo.  V.  8.  Nat  Mus.,  vol.  48, 1915,  pp.  69-114. 
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In  the  following  lists  I  have  arranged  the  stations  according  to 
latitude  north,  beginning  with  the  most  northern  locality.  The  area 
explored  is  narrow-oblong,  as  the  distance  between  the  northern  and 
southern  boundaries  is  about  three  times  as  great  as  that  between 
the  western  and  eastern. 

DESCRIPTIONS  OF  SPECIMENS. 

THYSANOPODA  Milne  Edwards. 

The  collection  contains  6  of  the  11  species  hitherto  known. 

1.  THYSANOPODA  TRICUSPIDATA  Milne  Bdwwds. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21^  31'  N.;  long. 
117*"  63'  E.  20  fathoms.  7.23  p.  m.  Surf.  temp.  79*^.  6  speci- 
mens, small  or  half-grown. 

D.  6320.  November  6,  1908.  Chma  Sea.  Lat.  20^  68'  N.;  long. 
120''  03'  E.  800  fathoms.  2.26  p.  m.  Bot.  temp.  36.2^  dens. 
1.02674.     1  larva. 

D.  6436.  May  7,  1909.  Off  Corregidor  Light,  west  coast  of 
Luzon.  Lat.  14^  22'  37"  N.;  long.  120^  29'  E.  Surface.  7.03 
p.  m.    Surf.  temp.  86*^.     1  specimen  (sublarval). 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13^  46'  30"  N.;  long.  120^  30'  16"  E.  360  fathoms. 
3.10  p.  m.  Bot.  temp.  43.7°,  dens.  1.02480.  2  specimens,  half- 
grown. 

D.  6288.  July  22,  1908.  Off  Matocot  Point,  Luzon.  Lat.  13° 
43'  30"  N.;  long.  121°  E.  116  fathoms.  8.14  a.  m.  1  specimen 
(sublarval). 

D.  5467.  June  8,  1909.  Off  Legaspi  Point,  east  coast  of  Luzon. 
Lat.  13°  12'  N.;  long.  123°' 49'  40"  E.  146  fathoms.  9.40  a.  m. 
3  specimens. 

D.  6422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18'  46"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82°.  2 
specimens  (sublarval). 

D.  6639.  August  19,  1909.  Off  Apo  Island.  Lat.  9°  03'  20"  N.; 
long.  123°  24'  46"  E.  Surface.  7.11  p.  m.  Surf.  temp.  83°.  1 
small  specimen. 

D.  6600.  August  4, 1909.  Off  Macabalan  Point,  Ifindanao.  Lat. 
8°  37'  46"  N.;  long.  124°  36'  46"  E.  200  fathoms.  1.26  a.  m. 
Surf.  temp.  84°,  bot.  63.6°.    9  specimens. 

D.  6644.  September  6,  1909.  Off  Coronado  Point,  northern 
Mindanao-  Lat.  8°  16'  30"  N. ;  long.  122°  26'  30"  E.  600  fathoms. 
11.17  a.  m.    Bot.  temp.  49.8°.     1  specimen. 

D.  6663.  September  17,  1909.  Sulade  Island,  anchorage.  Lat. 
5°  61'  N.;  long.  120°  46'  30"  E.  Surface.  7-28  p.  m.  Surf.  temp. 
83°.    1  specimen,  very  small. 
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D.  5649.  December  16,  1909.  OflF  Xortli  Island,  Buton  Strait 
Lat.  6^  36'  N.;  long.  122°  07'  36"  E.  Surface.  7.23  p.  m.  Suit 
temp.  83°.    4  specimens,  half-grown. 

D.  5600.  November  7,  1909.  North  of  Celebes.  Lat.  2^  05'  N.; 
long.  123°  52'  30"  E.  Surface.  7.06  p.  m.  Surf.  temp.  82**.  Lugo 
number  of  specimens. 

D.  5616.  November  22, 1909.  Off  Tifoie  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84°.    Large  number  of  specimens. 

D.  5627.  November  30,  1909.  Off  Kayoa  Island,  Molucca  Pas- 
sage. Lat.  0°  06'  N.;  long.  127°  26'  E.  5  fathoms.  6.02  p.  m. 
Surf.  temp.  83°     2  specimens,  not  adult. 

D.  5672.  December  30,  1909.  Off  Dongala  light.  Macassar 
Strait.  Lat.  0°  29'  S.;  long.  118°  51'  E.  Surface.  7.26  p.  m. 
Surf.  temp.  83°.    About  20  specimens,  half-grown. 

D.  5611.  November  19,  1909.  Off  Buka  Buka  Island,  Gulf  of 
Tomini,  Celebes.  Lat.  0°  40'  30"  S.;  long.  121°  50'  E.  Surface. 
7.14  p.  m.    Surf.  temp.  84°.     10  specimens  (1  adult,  9  very  small). 

D.  5633.  December  2,  1909.  Off  Selang  Point.  Lat.  1^  03'  S.; 
long.  127°  44'  E.  Surface.  7.14  p.  m.  Siuf .  temp.  84°.  Enormous 
number  of  specimens. 

D.  5669.  December  29, 1909.  Off  Mamuju  Island,  Macassar  Strait 
Lat.  2°  19'  30"  S.;  long.  118°  50'  E.  Surface.  7.25  p.  m.  Surf, 
temp.  84°.    Numerous  specimens. 

Without  label.    Immense  nimiber  of  specimens. 

RemarJcs. — One  of  the  largest  females,  in  the  botUe  without  label, 
measures  26  mm.  in  length. 

2.  TarSAROPODA  MONOCAirTHA  Oiliiudio. 

D.  5288.  July  22,  1908.  Off  Matocot  Point,  Luzon.  Lat.  la"* 
43'  30"  N.;  long.  121°  E.     115  fathoms.    8.14  a.  m.     1  specunen. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13° 37' 40" N.; long.  120° 39' E.  SlOfathoms.  2.58p.m. 
Bot.  temp.  43.4°,  dens.  1.02521.     2  specimens. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18' 45"  E.    Surface.    7.17p.m.    Surf.  temp.  82°.    3larv». 

D.  5497.  August  3,  1909.  Off  Bantigui  Island.  Lat.  9°  07'  15" 
N.;  long.  124°  59'  30"  E.  800  fathoms.  10.59  a.  m.  Bot.  temp. 
52.3°.     1  specimen. 

D.  5129.  February  6,  1908.  Off  western  Mindanao.  Lat.  7° 
41'  30"  N.;  long.  122°  01'  45"  E.  100  fathoms.  2.23  p.  m.  Bot 
temp.  57.6°.     1  specimen  (older  larva). 
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3.  THT8ANOPODA  MQVAU8  H.  J.  Huuen, 

D.  6320.  November  6,  1908.  China  Sea.  Lat.  20^  58'  N.;  long. 
120^  03' E.    800  fathoms.     2.25  p.m.    Bot.  temp.  36.2^  dens.  1.02574. 

1  specimen,  half-grown. 

D.  5457.  Jmie  8,  1909.  Off  Legaspi  Point,  east  coast  of  Luzon. 
Lat.  13^  12'  N.;  long.  123^  49'  40"  E.  146  fathoms.  9.40  a.  m. 
3  small  specimens. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82°.  7 
specunens,  half-grown. 

4.  THTSANOPODA  PBCTINATA  OitmoiiL 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120°  39'  E.  3lO  fathoms. 
2.58  p.  m.    Bot.  temp.  43.4°,  dens.  1.02521.     1  specimen  (adult  male.) 

5.  THTSANOPODA  ORISNTALIS  H.  J.  Haiimil 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  45'  30"  N.;  long.  120°  30'  15"  E.  350  fathoms. 
3.10  p.  m.    Bot.  temp.  43.7°,  dens.  1.02480.    3  specimens. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120°  39'  E.  310  fathoms. 
2.58  p.  m.    Bot.  temp.  43.4°,  dens.  1.02521.    8  specimens. 

D.  5233.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  45'  06"  E.     100  fathoms.     9.00  p.  m.     i  specimen. 

B.  5500.  August  4, 1909.  Off  Macabalan  Point,  Mindanao.  Lat. 
8°  37'  46"  N.;  long.  124°  36'  45"  E.  200  fathoms.  11.25  a.  m. 
Bot.  temp.  53.5°.    5  specimens. 

D.  5544.  September  6,  1909.  Off  Ooronado  Point,  northern  Min- 
danao. Lat.  8°  16'  30"  N.;  long.  122°  26'  30"  E.  600  fathoms. 
11.17  a.  m.    Bot.  temp.  49.8°.     1  specimen. 

6.  THTSANOPODA  CORmrTA  DUg. 

D.  5471.  June,  1909.  Off  Sialat  Point  Light,  east  coast  of  Luzon. 
Lat.  13°  34'  57"  N.;  long.  123°  47'  06"  E.     568  fathoms.     9.17  a.  m. 

2  specimens. 

Remarks. — One  of  the  specimens,  an  adult  female,  is  very  large, 
measuring  81.5  mm.  from  the  front  margin  of  the  carapace  to  the 
end  of  telson. 

Genus  EUPHAUSIA  Dana. 

Of  this  very  large  genus  the  collection  contains  10  species,  one  of 
which  is  new. 

7.  BXJPHAUSIA  DIOMKDKB  OitnuniiL 

D.  6319.  November.5,  1908.  China  Sea.  Lat.  21°  31'  N.;  long. 
117°53'E.    20  fathoms.    7.23  p.m.    Surf.  temp.  79°.     ISspedmena. 
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November  11,  1908.  Port  San  Pio  Quinto,  China  Sea.  (Abcrat 
lat.  21°  N.;  long.  122°  E.)     6  feet.    9  a.  m.     1  specimeii- 

D.  5436.  May  7, 1909.  Off  Corregidor  Light,  west  coast  of  Luzoil 
Lat.  14°  22'  37"  N.;  long.  120°  29'  E.  Surface.  7.03  p.  m. 
Soil.  temp.  86°.     1  specimen. 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  45'  30"  N.;  long.  120°  30'  15"  E.  350  fatiionB. 
3.10  p.  m.  Bot.  temp.  43.7°,  dens.  1.02480.     1  specimen. 

D.  5288.  July  22, 1908.  Off  Matacot  Point,  Luzon.  I^t.  13°  43' 
30"N.;long.  121°E.    115 fathoms.    8.14a.m.    Numerous  spedmens. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southeni 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120°  39'  E.  310  fathoms. 
2.58  p.  m.    Bot.  temp.  43.4°,  dens.  1.02521.     17  specimens. 

D.  5176.  March  24,  1908.  Off  Escarceo  Li^t,  Verde  Island 
Passage.  Lat.  13°  35'  15"  N.;  long.  120°  53'  20"  E.  SmfaoeL 
7.01  p.  m.    Surf.  temp.  79°.    About  25  specimens. 

D.  5456.  June  7,  1909.  Off  Legaspi  Light,  east  coast  of  Luzon. 
Lat.l3°ll'10"N.;long.l23°51'52"E.  120  fathoms.  12.55  p.m. 
Immense  number  of  half-grown  specimens. 

D.  5195.  April  3,  1908.  Off  Capitancillo  Island,  off  narth^n 
Cebu  Island.  Lat.  10°  47'  N.;  long.  124°  06'  30"  E.  Surface. 
7.03  p.  m.    Surf.  temp.  84°,  dens.  1.02514.    About  40  specimeiis. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82**.  About 
130  specimens. 

D.  5258.  June  2,  1908.  Off  southern  Panay.  Lat.  10°  27'  45" 
N.;  long.  122°  12'  30"  E.  Surface.  7.08  p.  m.  Surf.  temp.  84°, 
dens.  1.02587.     1  specimen. 

D.  5190.  April  1,  1908.  Off  Pescador  Island.  Lat.  10°  08'  15" 
N.;  long.  123°  16' 45"  E.  250  fathoms.  4.39  p.m.  Bot.  temp.  63°, 
dens.  1.02482.    3  specimens. 

D.  5232.    May  7,  1908.    Off  Limasaua  Island.    Lat.  10°  00'  45 
N.;  long.  124°  44'  06"  E.    Surface.    8.25  p.  m.    Surf.  temp.  84° 
dens.  1.02531.    8  specimens. 

D.  5233.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10°  00'  22" 
N.;long.l24°45'06"E.  100  fathoms.  9.00  p.m.  Immense  numb« 
of  specimens. 

D.  5234.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10°  N.;  long. 
124°  46'  06"  E.  15  fathoms.  9.42  p.  m.  Surf.  temp.  84°,  dens. 
1.02531.    7  specimens. 

D.5531.  August  11, 1909.  Off  Balicasag  Island.  Lat.  9°  27' 30" 
N.;  long.  123°  38'  E.  Surface.  7.49  p.  m.  Surf.  temp.  84°.  Im- 
mense nimiber  of  specimens. 
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D.5630.  August  11, 1909.  Off  Balicasag  Island.  Lat.9°26'45" 
N.;  long.  123^  38'  30''  E.  Surface.  7.14  p.  m.  Surf.  temp.  84^. 
Inunense  number  of  specimens. 

D.  5495.  August  2,  1909.  Off  Diuata  Point,  between  Leyte  and 
Mindanao.  Lat.  9^  06'  30"  N.;  long.  125°  00'  20"  E.  600  fathoms. 
1.54  p.  m.    Bot.  temp.  52.3**.    About  30  specimens. 

D.  5539.  August  19,  1909.  Off  Apo  Island.  Lat.  9°  03'  20"  N.; 
long.  123"^  24'  45"  E.  Surface.  7.11  p.  m.  Surf.  temp.  83^  20 
specimens. 

D.  5540.  August  19,  1909.  Off  Apo  Island.  Lat.  9°  03'  N.; 
long.  123°  24'  30"  E.  Surface.  7.42  p.  m.  Surf.  temp.  83°  30 
specimens. 

D.  5500.  August  4, 1909.  Off  Macabalan  Point,  Mindanao.  Lat, 
8°  37'  45"  N.;  long.  124°  36'  45"  E.  200  fathoms.  11.25  a.  m. 
Surf.  temp.  84°,  bot.  53.5°.  Immense  number  of  specimens,  mostly 
half-grown. 

August  4,  1909.  Opol,  Macajalar  Bay,  Mindanao.  (About  lat. 
8®  37i'  N.)     5-12  feet.     1  p.  m.     1  specimen. 

D.  5544.  September  6, 1909.  Off  Ooronado  Point,  northern  Min- 
danao. Lat.  8°  16'  30"  N.;  long.  122°  26'  30"  E.  600  fathoms. 
11.17  a.  m.    Bot.  temp.  49.8°.     6  specimens. 

D.  5600.  November  7,  1909.  North  of  Celebes.  Lat.  2°  05'  N.; 
long.  123°  52'  30"  E.  Surface.  7.06  p.  m.  Surf.  temp.  82°.  About 
SO  specimens. 

D.  5616.  November  22,  1909.  Off  Tifore  Island,  Molucca  Pas- 
sage. Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44 
p.  m.    Surf.  temp.  84°.    8  specimens. 

D.  5672.  December  30,  1909.  Off  Dongala  Light,  Macassar 
Strait.  Lat.  0°  29'  S.;  long.  118°  51'  E.  Surface.  7.26  p.  m. 
Surf.  temp.  83°.     Immense  number  of  specimens. 

D.  5611.  November  19,  1909.  Off  Buka  Buka  Island,  Gulf  of 
Tomini,  Celebes.  Lat.  0°  40'  30"  S.;  long.  121°  50'  E.  Surface. 
7.14  p.  m.    Surf.  temp.  84°.     Numerous  specimens. 

D.  5633.  December  2,  1909.  Off  Selang  Point.  Lat.  1°  03'  S.; 
long.  127°  44'  E.  Smiace.  7.14  p.  m.  Surf.  temp.  84°.  Enor- 
mous number  of  specimens. 

D.  5669.  December  29,  1909.  Off  Mamuju  Island.  Macassar 
Strait.  Lat.  2°  19'  30"  S.;  long.  118°  50'  E.  Surface.  7.25  p.  m. 
Surf.  temp.  84°.    Numerous  specimens. 

D.  5649.  December  16,  1909.  Off  North  Island,  Buton  Strait. 
Lat.  5°  36'  S.;  long.  122°  07'  36"  E.  Surface.  7.23  p.  m.  Surf, 
temp.  83°.    Numerous  specimens. 

Remarks. — ^The  long  list  of  localities  shows  that  this  species  is  not 
only  commonly  distributed  in  the  area  explored,  but  that  it  is  ex- 
tremely abundant  at  the  surface  at  certain  stations. 
81022«--Ptoc.N.M.yol.49~15 41 
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8.  XUPHAUSU  BCUnCA  H.  J.  ) 

D.  6319.  November  6,  1908.  China  Sea.  Lat.  21*^  31'  N.;  long. 
1  IT*"  53'  E.    20  fathoms.    7.23  p.  m.    Surf.  temp.  79*^.    1 1  specimens. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20^  58'  N.;  long. 
120''  03'  E.  800  fathoms.  2.25  p.  m.  Bot  temp.  36.2**,  dens. 
1.02574.     6  specimens. 

D.  5581.  September  25,  1909.  Off  Bimibmn  Island,  near  Darvel 
Bay,  Borneo.  Lat.  4^  30'  25"  N.;  long.  118°  41'  30"  E.  Ship  at 
anchor.    Surface.     5.55  p.  m.    Smf .  temp.  83^     1  specimen. 

D.  5600.  November  7,  1909.  North  of  Celebes.  Lat.  2^  05"  N.; 
long.  123°  52' 30"  E.  Surface.  7.06  p.m.  Surf.  temp.  82°.  About 
30  specimens. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84°.     About  30  specimens. 

D.  5672.  December  30,  1909.  Off  Dongala  Light,  Macassar 
Strait.  Lat.  0°  29'  S.;  long.  118°  51'  E.  Surface.  7.26  p.  m. 
Surf.  temp.  83°.     19  specimens. 

D.  5649.  December  16,  1909.  Off  North  Island,  Buton  Strait. 
Lat.  5°  36'  S.;  long.  122°  07'  36"  E.  Surface.  7.23  p.  m.  Surf, 
temp.  83°.    17  specimens. 

9.  BUPHAUSIA  RBCURVA  H.  J.  Hraaoi. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21°  31'  N.;  long. 
117°  53'  E.  20  fathoms.  7.23  p.  m.  Surf.  temp.  79°.  About  25 
specimens. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.;  long. 
120°  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°,  dens. 
1.02574.    About  30  specimens. 

10.  BUPHAUSIA  BRSVIS  H.  J.  Haneo. 

D.  5319.  November  5, 1908.  China  Sea.  Lat.  21°  31'  N.;  long. 
117°  53'  E.    20  fathoms.     7.23  p.  m.    Surf.  temp.  79°.     1  specimen. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84°.     1  specimen. 

11.  BUPHAUSIA  SIMILIS  O.  O.  Sits. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120°  39'  E.  310  fathoms.  2.58 
p.  m.     Bot.  temp.  43.4°,  dens.  1.02521.     1  specimen. 

Remarks. — ^The  specimen  captured  is  an  adult  male,  which  is  quite 
normal,  agreeing  with  the  specimens  captured  by  the  Challenger  and 
the  Swedish  Antarctic  Expedition. 
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12.  BUPHAUSIA  TBNBRA  H.  J.  Haneo. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21''  31'  N.;  long. 
1 17°  63'  E.    20  fathoms.    7.23  p.  m.    Surf.  temp.  79**.    14  specimens. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20*"  58'  N.;  long. 
120"*  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2^  dens. 
1.02574.     14  specimens. 

D.  5288.  July  22,  1908,  OS  Matacot  Point,  Luzon.  Lat.  13"^ 
43'  30"  N.;  long.  121°  E.     115  fathoms.    8.14  a.  m.     1  specimen. 

D.  5456.  Jime  7,  1909.  Off  Legaspi  Point,  east  coast  of  Luzon. 
Lat.  13°  11'  10"  N.;  long.  123°  51'  52"  E.  120  fathoms.  12.55  p.  m- 
1  specimen. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18' 45'-' E.  Surface.  7.17  p.m.  Surf.  temp.  82°.  About 
25  specimens. 

D.  5553.  September  17,  1909.  Sulade  Island,  anchorage.  Lat. 
5°  51'  N.;  long.  120°  46'  30"  E.  Surface.  7.28  p.  m.  Surf.  temp. 
83°.     1  specimen. 

D.  5600.  November  7,  1909.  North  of  Celebes.  Lat.  2°  05'  N.; 
long.  123°  52'  30"  E.  Surface.  7.06  p.  m.  Surf.  temp.  82°.  6 
specimens. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84°.    About  25  specimens. 

D.  5672.  December  30,  1909.  Off  Dongala  Point,  Macassar 
Strait.  Lat.  0°  29'  S.;  long.  118°  51'  E.  Surface.  7.26  p.  m.  Surf, 
temp.  83°.     6  specimens. 

D.  5611.  November  19,  1909.  Off  Buka  Buka  Island,  Gulf  of 
Tomini,  Celebes.  Lat.  0°  40'  30"  S.;  long.  121°  50'  E.  Surface. 
7.14  p.  m.    Surf.  temp.  84°.    About  30  specimens. 

D.  5633.  December  2,  1909.  Off  Selang  Pomt.  Lat.  1°  03'  S.; 
long.  127°  44' E.    Surface.    7.14  p.m.    Surf.  temp.  84°.    4  specimens. 

D.  5669.  December  29,  1909.  Off  Manuju  Island,  Macassar 
Strait.  Lat.  2°  19'  30"  S.;  long.  118°  50'  E.  Surface.  7.25  p.  m. 
Surf.  temp.  84°.    About  30  specimens. 

13.  BUPHAUSU  PSBUDOOIBBA  Oitmaim. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.;  long. 
120°  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°,  dens. 
1.02574.     6  specimens. 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  45'  30"  N.;  long.  120°  30'  15"  E.  350  fathoms. 
3.10  p.  m.    Bot.  temp.  43.7°,  dens.  1.02480.     6  specimens. 

D.  5288.  July  22,  1908.  Off  Matacot  Pomt,  Luzon.  Lat.  13° 
43'  30"  N.;  long.  121°  E,  115  fathoms.  8.14  a.  m.  About  125 
specimens. 
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D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southeRi 
Luzon.  Lat.  13^  37'  40"  N.;  long.  120"*  39'  E.  310  fathoms.  2.58 
p.  m.    Bot.  temp.  43.4%  dens.  1.02521.    8  specimens. 

D.  6233.  May  7,  1908.  Off  limasaua  Island.  Lat.  10''  00'  22" 
N.;  long.  124*"  45'  06"  E.  100  fathoms.  9  p.  m.  About  20  speci- 
mens. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  lO""  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82^  Laige 
number  of  specimens. 

D.  6531.  August  11, 1909.  Off  Balicasag  Island.  Lat.  9**  27' 30" 
N. ;  long.  123'' 38' E.    Surface.    7.49  p.m.    Suif.84^     2spedmens. 

D.  5495.  August  2,  1909.  Off  Diuata  Point,  between  Leyte  and 
Mindanao.  Lat.  9"*  06'  30"  N. ;  long.  125°  00'  20"  E.  600  fathoms. 
1.54  p.  m.    Bot.  temp.  52.3°.     1  specimen. 

D.  5500.  August  4,  1909.  CHflf  Macabalan  Point,  Mindanao. 
Lat.  8°  37'  45"  N.;  long.  124°  36'  45"  E.  200  fathoms.  11.25 
a.  m.    Surf.  temp.  87°,  bot.  53.5°.    Large  number  of  specimens. 

D.  5581.  September  25,  1909.  Off  Bimibum  Island,  near  Dmd 
Bay,  Borneo.  Lat.  4°  30' 25"  N.;  long.  118°  41' 30"  E.  Ship  at 
anchor.    Surface.    5.55  p.  m.    Surf.  temp.  83°.     1  specimen. 

D.  5600.  November  7,  1909.  North  of  Celebes.  Lat.  2°  05'  N.; 
long.  123°  52'  30"  E.  Surface.  7.06  p.  m.  Surf.  temp.  82°.  2 
specimens. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84°.    3  specimens. 

D.  5672.  December  30,  1909.  Off  Dongola  Light,  Macassar 
Strait.  Lat.  0°  29'  S.;  long.  118°  51'  E.  Surface.  7.26  p.  dl 
Surf.  temp.  83°.    About  20  specimens. 

D.  5633.  December  2,  1909.  Off  Sdang  Pomt.  Lat.  1°  03' &; 
long.  127°  44'  E.  Surface.  7.14  p.  m.  Surf.  temp.  84°.  Large 
number  of  specimens. 

D.  5669.  December  29,  1909.  Off  Mamuju  Island,  Macassar 
Strait.  Lat.  2°  19'  30"  S.;  long.  118°  50'  E.  Surface.  7.25  p.  m. 
Surf.  temp.  84°.    8  specimens. 

D.  5649.  December  16,  1909.  Off  North  Island,  Buton  Strait 
Lat.  5°  36'  S.;  long.  122°  07'  36"  E.  Surface.  7.23  p.  m.  SrsA. 
temp.  83°.    Immense  number  of  specimens. 

Remarks. — ^The  list  shows  that  K  pseudogibha  has  been  taken  not 
only  in  deeper  layers  of  the  sea  but  several  times  at  the  surface;  and 
there  sometimes  in  large  numbers. 


14.  BUPHAUSIA  HBBQGIBBA  H.  J. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.;  long- 
120°  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2^  dens. 
1.02574.    5  specimens. 
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IS.  BUPHAUSIA  SIBOOiB  H.  J.  Hansen. 

D.  5288.  July  22,  1908.  Oflf  Matacot  Point,  Luzon.  Lat.  13^ 
43'  30"  N.;  long.  121°  E.  115  fathoms,  8.14  a.  m.  Numerous 
specimens. 

D.  5553.  September  17,  1909.  Sulade  Island,  anchorage.  Lat. 
S""  51'  N.;  long.  120°  46'  30"  E.  Surface.  7.28  p.  m.  Surf.  temp. 
83^.     4  specimens. 

16.  BUPHAUSIA  FAIXAX,  new  tpedei. 
Plate  83,  figs.  la-Id. 

D.  5288.  July  22,  1908.  OB  Matacot  Pomt,  Luzon.  Lat.  13*^ 
43'  30"  N.;  long.  121^  E.  115  fathoms.  8.14  a.  m.  About  20 
specimens. 

Typ&-hcaXity. — D.5532.  August  13, 1909.  Oflf  Gigantangan  Island, 
between  Masbate  and  Leyte.  Lat.  ir  36'  39"  N.;  long.  124^  13' 
30"  E.  Surface.  7.14  p.  m.  Siuf .  temp.  84°.  Inmiense  number  of 
specimens. 

D.  5422.  March  30,  1909.  Oflf  Lusaran  Point.  Lat.  10"*  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82*^.  Many 
small  specimens. 

D.  5233.  May  7,  1908.  Oflf  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  45'  06"  E.     100  fathoms.     9  p.  m.     7  specimens. 

D.  5539.  August  19,  1909.  Oflf  Apo  Island.  Lat.  9°  03'  20"  N.; 
long.  123°  24'  30"  E.  Surface.  7.11  p.  m.  Surf.  temp.  83°.  4 
specimens. 

Description. — ^This  species  is'very  similar  and  closely  allied  to  E. 
gibhoides  Ortmann,  as  described  and  figured  by  me.*  In  reality  I 
have  been  unable  to  find  any  specific  diflferences  between  the  two 
species  in  the  shape  of  the  frontal  plate,  the  rostrum,  the  gastric  area, 
the  eyes,  the  antennular  peduncles,  etc.  Third  abdominal  seg- 
ment has  the  dorsal  middle  of  the  hind  margin  a  little  or  somewhat 
produced,  and  this  produced  part  is  either  frequently  rounded,  or 
terminates  in  a  small  and  extremely  slender  spiniform  process. 

The  male  copulatory  organs  (fi^.  lor-ld)  of  first  pleopods  aflford 
some  striking  characters.  The  terminal  process  (p*)  has  .the  foot  of 
moderate  length  and  the  heel  rather  short,  thick,  straight;  the 
process  beyond  the  foot  is  moderately  long,  seen  from  behind  (fig.  16) 
straight,  moderately  stout,  not  tapering  beyond  the  middle,  and 
with  the  end  obtuse;  seen  from  the  inner  side  (fig.  le),  it  is  somewhat 
curved  forward  at  the  middle,  widening  from  the  middle  (fig.  Id) 
toward  the  end,  which  has  two  conspicuous  incisions  dividing  the 
terminal  part  into  three  teeth;  the  median  tooth  is  long,  somewhat 
curved,  acute;  the  posterior  tooth  is  smaller  but  ht  least  twice  as 

>  Mem.  Mns.  Comp.  ZooL,  vol.  35,  No.  4,  p.  252,  pi.  9,  figs.  2a-2ft. 
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long  as  broad;  the  third  tooth  is  small,  triangular,  shorter  than 
broad.  The  proxunal  process  (p')  is  long  and  nearly  regnlady 
curved,  thickened  near  the  base  on  the  outer  side  and  the  temmul 
part  is  very  expanded,  but  this  expanded  part  differs  considerably 
from  that  in  E.  gibhaides;  that  expansion,  seen  from  the  inner  side 
(fig.  Id)  is  vertical  on  the  process  (in  E.  gihhoides  it  is  very  oblique) 
and  its  anterior  narrow  part  is  narrower  and  much  longer  than  in 
E.  gibboides.  The  median  lobe  has  no  protruding,  acute  triangle  on 
the  proximal  part  of  the  inner  margin;  the  distal  part  is  broad  seen 
from  behind  with  the  distal  margin  broadly  roimded;  seea  from 
the  inner  side  (fig.  Ic)  the  lobe  has  the  terminal  margin  long  and  a 
little  oblique,  while  the  terminal  angle  is  about  70^;  in  E.  gilboidis 
the  lobe  has  an  acute,  protruding  tubercle  on  the  inner  margin,  and 
the  distal  part  is  produced  into  a  somewhat  oblong  triangle  with  ihs 
end  acute.  The  lateral  process  (p^)  has  the  major  part  strong^ 
curved  and  without  any  accessory  tooth. 

Length  of  a  large  female,  18  mm.;  of  a  large  male,  17.5  Tnyrt 

The  type,  a  male,  is  Cat.  No.  47890,  U.S.N.M. 

The  paratype,  a  female,  is  Cat.  No.  47889,  U.S.N.M. 

Remarks. — ^The  differences  between  the  distal  parts  of  the  terminal 
and  proximal  processes  and*the  median  lobe  of  the  copulatory  organs 
in  E.  faUax  and  those  in  E.  gibboides  are  so  strong  that  the  two 
species  are  well  separated.  Besides,  E.faUax  is  considerably  smaller 
than  E.  gibboides.  The  females  of  the  two  species  are  difficult  to 
separate;  in  E.  gibboides  the  process  on  third  abdominal  segment  is 
always  present  and  at  least  in  larger  specimens  stronger  and  more 
developed  than  in  E.faUax. 

Genus  PSEUDEUPHAUSIA   H.J.Hansen. 
Only  a  single  species  is  known. 

17.  PSSUDBUPHAUSIA  LAIHROIVS  O.  O.  Sum, 

January  15, 1908.  Nasugbu  Bay,  Luzon.  (About  lat.  IS""  65'  N.) 
Anchorage.    Surface.     7  p.  m.    Mectric  light.     1  specimen. 

January  21,  1908.  Nasugbu  Bay,  Luzon.  Anchorage.  Surface. 
7.30  p.  m.    Large  number  of  specimens. 

February  20,  1909.  Taal  anchorage,  Balayan  Bay,  Lnzon. 
(About  lat.  13^  48'  N.,  long.  120°  45'  E.)  Surface.  7.30  p.  m. 
1  specimen. 

July  22,  1908.  Varadero  Bay,  anchorage.  Lat.  13*"  40'  09"  N.; 
long.  120''  59'  30"  E.  6-15  feet.  8  p.  m.  Immense  number  of 
specimens. 

July  22,  1908.  Varadero  Harbor.  10.30-11.30  p.  m.  Numerous 
specimens. 
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July  22,  1908.  Varadero  Harbor.  11.30-12.30  a.  m.  6  speci- 
mens. 

June  18,  1909.  Lagonoy  Gulf,  Nato  Anchorage,  east  coast  of  Lu- 
zon.    (Near  lat.  13®  37'  N.)     Surface.     7.30  p.  m.    3  specimens. 

March  9,  1909.  Ragay  Bay,  anchorage,  Luzon.  (About  lat.  13i*^ 
N.)     Surface.    7  p.  m.    Many  specimens. 

March  5,  1909.    Ragay  Gulf,  Luzon.    3  specimens. 

March  9,  1909.  Refugio  Island,  Pasacao  Anchorage,  Ragay  Gulf, 
Luzon.  12-30  feet.  8  a.  m.  Electric  light.  Lnmense  number  of 
specimens. 

June  3,  1908.  Mansalay  Bay,  anchorage,  Mindoro.  (About  lat. 
12 J**  N.)     Surface.    9  p.  m.    Nimierous  specimens. 

December  20,  1908.  Bolalo  Bay,  Palawan  Island.  (About  lat. 
ll^N.)  Anchorage.  Surface.  8.30p.m.  Electric  light.  Immense 
number  of  specimens. 

D.  5340.  December  22, 1908.  Off  Cone  Island,  Melampaya  Sound, 
Palawan  Island.  Lat.  lO*'  66'  61''  N;  long.  119*"  14'  12"  E.  17-22 
fathoms.    8.22  a.  m.    Surf.  temp.  80®.    44  specimens. 

December  23,  1908.  Endeavour  Strait,  anchorage  between  Bando 
and  Endeavour  Points.  (About  lat.  10®  66'  N.)  Surface.  8  p.  m. 
Many  specimens,  larva  and  young. 

December  23,  1908.  Endeavour  Strait.  Surface.  8.30  p.  m. 
Electric  light.    About  20  specimens,  fuU-grown. 

D.  5126.  February  3,  1908.  Off  Nogas  Island,  Panay,  Sulu  Sea. 
Lat.  10®  48'  N.;  long.  121®  48'30"E.  366  fathoms.  9.41a.m.  Bot. 
temp.  50®,  dens.  1.02476.    2  specimens. 

D.  6352.  December  30,  1908.  Off  Tidepole  Point,  Ulugan  Bay, 
Palawan  Island.  Lat.  10®  04'  30"  N.;  long.  119®  06'  E.  24  fath- 
oms.   6.18  a.  m.    Surf.  temp.  81®.    23  specimens. 

D.  5631.  August  11, 1909.  Off  Balicasag  Island.  Lat.  9®  27'  30" 
N. ;  long.  123®  38'  E.  Surface.  7.49  p.  m.  Surf.  temp.  84®.  3  speci- 
mens. 

August  4,  1909.  Opol,  Macajalar  Bay,  Mindanao.  (About  8®  37' 
N.)     6-12  feet.     1  p.  m.    3  specimens. 

D.  6695.  October  6, 1909.  Zamboanga,  Mindanao.  Lat.  6®  64' 
N.;  long.  122®  04'  30"  E.  Ship  at  anchor.  Surface.  7.13  p.  m, 
Siuf .  temp.  80®.     1  specimen. 

D.  6696.  October  10,  1909.  Zamboanga,  Mindanao.  Ship  at 
anchor.    Surface.    6  p.  m.    Surf.  temp.  81®.     1  specimen. 

D.  6653.  September  17,  1909.  Sulade  Island,  anchorage.  Lat. 
5®  61'  N.;  long.  120®  46'  30"  E.  Surface.  7.28  p.  m.  Surf.  temp. 
83®.    About  36  specimens. 

D.  6568.  September  22,  1909.  Off  Singaan  Island,  north  of  Tawi 
Tawi.  Lat.  6®  46'  60"  N.;  long.  120®  26'  E.  Surface.  6.36  p.  m. 
Surf.  temp.  83®.    4  specimens. 
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February  26,  1908.  Tnmindao  Island,  anchorage,  Sulu  Archipd- 
ago.     (About  lat.  4§**  N.)     9-15  feet.    2  specimens. 

D.  5588.  September  28,  1909.  Off  Mabul  Island,  near  Borneo. 
Lat.  4^  14'  20''  N.;  long.  118*"  36'  48"  E.  Ship  at  anchor.  Surface. 
6.10  p.  m.    Surf.  temp.  82^.    Immense  number  of  specimens. 

D.  6600.  November  7,  1909.  North  of  Celebes.  Lat.  2*^  05'  N.: 
long.  123^  62' 30"  E.  Surface.  7.06  p.m.  Surf.  temp.  82^  About 
40  specimens. 

November  9,  1909.  Talisse  Island,  north  of  Celebes.  (About  Ut 
2^  N.)     10-18  feet.    6  a.  m.    About  36  specimens. 

D.  6616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0^  36'  N.;  long.  126^  62'  20"  E.  20-30  fathonis.  6.44  p.  m. 
Surf.  temp.  84^.    3  specimens. 

D.  5633.  December  2,  1909.  Off  Sdang  Point.  Lat.  l""  03'  S.; 
long.  127'*  44'  E.  Surface.  7.14  p.  m.  Surf.  temp.  84°-  About  35 
specimens. 

Remarks. — ^The  long  list  of  localities  shows  that  this  small  and  veiy 
characteristic  form  is  widely  distributed  in  the  Philippine  Archipelago; 
it  is  especially  common  in  shallow  water  near  the  coast  and  occuis 
sometimes  in  vast  numbers. 

Genus  NEMATOSCELIS  G.  O.  Saps. 

Of  this  sharply  defined  genus  six  species  have  been  established,  three 
of  which  are  represented  in  the  collection;  which  also  includes  a  nefw 
species. 

18.  NBMATOSCSLIS  MXCROPS  O.  O.  San. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20*="  58'  N.; 
long.  120^  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2^  dens. 
1.02574.     13  specimens. 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Liizon.  Lat.  13^  45'  30"  N.;  long.  120°  30'  16"  E.  350  fathoms. 
3.10  p.  m.    Bot.  temp.  43.7®,  dens.  1.02480.     4  specimens. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13®  37'  40"  N.;  long.  120®  39'  E.  310  fathoms. 
2.58p.m.    Bot.  temp.  43.4®,  dens.  1.02521.    6  specimens. 

19.  NEMATOSCSUS  LOBATA.  new  ^pedM. 

Plate  83,  figs.  2a-2/. 

Type-locality.— D.  5288.  July  22, 1908.  Off  Matacot  Point,  Liwofl. 
Lat.  13®  43'  30"  N.;  long.  121®  E.  115  fathoms.  8.14  a.  m.  Im- 
mense number  of  specimens. 

D.  5248.  May  18,  1908.  Off  Lanang  Point,  QuM  of  Davao.  Lat. 
7®  07'  25"  N.;  long.  125®  40'  24"  E.  18  fathoms.  10.38  a.  m.  Sorf. 
temp.  83®,  dens.  1.02453.     2  specimens. 
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Deacrvption. — ^Very  similar  and  closely  allied  to  N.  micropaj  but  a 
little  more  slender.  Rostrum  in  the  female  (fig.  2a)  long,  moder- 
ately narrow,  at  the  broader  base  not  marked  off  from  the  frontal 
plate;  in  the  male  (fig.  2h)  the  rostrum  is  acute,  triangular,  short, 
about  reaching  the  middle  of  the  transverse  thickening  between  the 
eye-stalks,  a  little  shorter  than  broad  and  scarcely  or  not  marked 
off  from  the  frontal  plate.  Carapace  in  the  adult  male  with  a  dis- 
tinct marginal  dentide  a  little  from  the  posterior  end,  in  the  adult 
female  without  any  denticle. 

Byes  decidedly  smaller  than  in  specimens  of  N.  microps  of  the 
same  size;  their  upper  section  is  conspicuously  smaller  than  the 
lower.  Antennular  peduncles  in  the  female  as  in  iV.  microps,  in  the 
male  not  quite  so  thick  as  in  this  species  and  its  lower  flagellum  with- 
out any  curved  basal  portion.  Prehensile  legs  nearly  as  in  iV^. 
gracilia. 

The  male  copulatory  organs  of  first  pleopods  (figs.  2o-2/)  show 
peculiar  features.    The  inner  lobe  is  obliquely  rounded,  with  the 
result  that  the  spine-shaped  process  (j^)  originates  not  only  con- 
siderably more  proximally  than  the  terminal  process  (p*),  but  even 
more  proximally  than  the  proximal  process  (^).    The  spine-shaped 
process  {p^)  is  long,  nearly  as  long  as,  or  longer  than,  the  proximal 
process  (p^)  and  from  a  little  less  to  a  little  more  than  twice  as  long 
as  the  terminal  process  (j)'),  which  is  short,  somewhat  conical.    The 
proximal  process  is  thick  at  the  base  and  tapers  to  the  subacute  or 
blimt  end;  it  is  frequently  curved,  sometimes  nearly  straight.    The 
median  lobe  (Zm)  is  uncommonly  laige,  not  twice  as  long  as  broad, 
with  the  outer  mai^in  and  the  somewhat  curved  terminal  margin 
forming  together  a  long  very  arcuate  line,  while  the  inner  mai^in 
is  flatly  convex  and  at  its  end  an  acute  or  subacute  terminal  angile  is 
found;  the  lateral  process  (p^),  which  is  very  small,  is  placed  near 
the  base  of  the  lobe  just  opposite  the  insertion  of  the  proximal 
process.    The  auxiliary  lobe  is  somewhat  short;  the  setiferous  lobe 
is  moderately  broad,  reaches  distinctly  beyond  the  median  lobe, 
and  has  only  six  setae. 
Length  of  a  large  female,  14.5  mm.;  of  an  adult  male,  12  mm. 
The  type,  a  male,  is  Cat.  No.  47888,  U.S.NJM. 
The  paratgpe  a  female,  is  Cat.  No.  47889,  U.S.N3C 
Remarks. — N.  Idbata  is  smaller  and  more  slender  than  N.  microps^ 
with  somewhat  smaller  eyes.    But  the  male  copulatory  organs 
afford  the  best  charaoters;  the  median  lobe  difiFers  widely  in  shape 
and  size  from  that  in  iV.  microps  or  iV.  aCUmticaj  the  terminal  process 
is  considerably  shorter  than  in  N.  microps;  the  inner  and  the  median 
lobes  and  their  processes  show  several  other  peculiar  features  men- 
tioned above.    All  my  specimens,  several  hundred,  have  a  peculiar 
grayish  color,  but  I  do  not  know  whether  that  may  be  due  to  the 
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preservation  or  not.  N.  lobata  is  easily  separated  from  N.  graces 
by  tho  shape  of  rostrum  in  both  sexes  and  by  the  lower  aatomular 
flagelliun  and  the  oopulatory  organs  in  the  male. 

20.  RBMATOSCKUS  ORACUS  H.  J.  HmflO. 

D.  6320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.; 
long.  120**  03'  E.  800  fathoms.  2.26  p.  m.  Surf.  temp.  8(f ,  bot 
temp.  36.2°,  dens.  1.02574.    8  specimens. 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  sontiheni 
Luzon.  Lat.  13°  45'  30"  N.;  long.  120°  30'  15"  E.  360  fathoms. 
3.10  p.  m.    Bot.  temp.  43.7°,  dens.  1.02480.     6  specimens. 

D.  5287.  July  20,  1908.  Off  Sombrero  Island,  near  sontheni 
Luzon.  Lat.  13°  34'  40"  N.;  long.  120°  39'  E.  310  fathoms.  2.58 
p.  m.    Bot.  temp.  43.4°,  dens.  1.02521.     13  specimens. 

D.  5233.  May  7,  1908.  (ME  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  45'  06"  E.  100  fathoms.  9  p.  m.  Large  number  of 
specimens. 

D.  5531.  August  11,  1909.  OS  Balicasi^  Island.  Lat.  9°  27' 
30"  N.;  long.  123^  38'  E.  Surface.  7.49  p.  m.  Surf.  temp.  84^ 
2  specimens. 

D.  5495.  August  2,  1909.  Off  Diuata  Point,  between  Leyte  and 
Mindanao.  Lat.  9°  06'  30"  N.;  long.  125°  00'  20"  E.  600 
fathoms.  Surf.  temp.  83°,  bot.  52.3°.   2  specimens  (male  and  female). 

D.  5500.  August  4,  1909.  Off  Macabalan  Point,  Mindanao. 
Lat.  8°  37'  45"  N.;  long.  124°  36'  45"  E.  200  fathoms.  11.26  a.nL 
Surf.  temp.  84°,  bot.  53.5°.     11  specimens. 

D.  5544.  September  6,  1909.  Off  Coronado  Point,  northern 
mndanao.  Lat.  8°  16'  30"  N.;  long.  122°  26'  30"  E.  600  fathoms. 
11.17  a.  m.    Bot.  temp.  49.8°.     2  specimens. 

21.  NKMATOSCBUS  TXRSLLA  O.  O.  Stal. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.; 
long.  120°  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°,  dens. 
1.02574.    4  specimens. 

D.  6288.  July  22,  1908.  Off  Mataoot  Point,  Luzon.  Lat.  13' 
43' 30"  N.;  long.  121°  E.    115  fathoms.    8.14  a.m.    4  specimens. 

D.  6287.  July  20,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120^  39'  E.  310  fathoms.  2.58 
p.  m.     Bot.  temp.  43.4°,  dens.  1.02521.     12  specimens. 

D.  6233.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  46'  06"  E.     100  fathoms.    9  p.  m.     1  specimflL 

D.  6600.  August  4,  1909.  Off  Macabalan  Pomt,  Mindanao. 
Lat.  8°  37'  45"  N.;  long.  124^  36'  45"  E.  200  fathoms.  11.25  a  m. 
Surf.  temp.  84°,  bot.  63.5°.     1  specimen. 
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Genus  NEMATOBRACHION  Caiman. 
The  collection  contains  two  of  the  three  species  hitherto  known. 

22.  NEMATOBRACHION  BOOPIS  CalnuoL 

D.  5320.  November  6,  1908.  Chma  Sea.  Lat.  20^  58'  N.;  long. 
120*"  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2^  dens. 
1.02574.     1  specimen,  young. 

D.  5120.  January  21,  1908.  Off  Sombrero  Island,  near  southern 
Luzon.  Lat.  13^  45'  30"  N.;  long.  120^  30'  15"  E.  350  fathoms. 
3.10  p.  m.    Bot.  temp.  43.7^,  dens.  1.02480.     1  specimen. 

D.  5500.  August  4,  1909.  Off  Macabalan  Point,  Mindanao. 
Lat.  8^  37'  45"  N.;  long.  124^  36'  45"  E.  200  fathoms.  11.  25  a.  m. 
Siui.  temp.  84*^,  bot.  53.6®.     3  specimens,  young. 

23.  NBMATOBRACHION  FLKXIPKS  Oitmann. 

D.  5457.  June  8,  1909.  Off  Legaspi  Light,  east  coast  of  Luzon. 
Lat.  13**  12'  N.;  long.  123®  49'  40"  E.  146  fathoms.  9.40  a.  m. 
1  specimen. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10®  31'  N.; 
long.  122®  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82®.  2 
specimens. 

D.  5233.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10®  00'  22" 
N.;  long.  124®  45'  06"  E.    100  fathoms.    9.00  p.  m.    12  specimens. 

D.  5500.  Aiigust  4,  1909.  Off  Macabalan  Point,  Mindanao.  Lat. 
8®  37'  45"  N.;  long.  124®  36'  45"  E.  200  fathoms.  11.25  a.  m. 
Surf.  temp.  84®,  bot.  53.5®.     16  specimens. 

Genus  STYLOCHEIRON  G.  O.  Sara. 
The  collection  contains  six  of  the  nine  species  known. 

24.  STTLOCHSIRON  CARINATUM  G.  O.  StfS. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21®  31'  N.;  long. 
117®  53'  E.    20  fathoms.    7.23  p.  m.    Surf.  temp.  79®.    2  specimens. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20®  58'  N.;  long. 
120®  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2®,  dens. 
1.02574.     6  specimens. 

June  18,  1909.  Lagonoy  Gulf,  Nato  Anchorage,  east  coast  of 
Luzon.     (Near  lat.  13®  37'  N.).    Surface.     7.30  p.  m.     1  specimen. 

D.  5422.  March  30,  1909.  Off  Lusaran  Pomt.  Lat.  10®  31'  N.; 
long.  122®  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82®.  Im- 
mense nimiber  of  specimens. 

D.  5553.  September  17,  1909.  Sulade  Island,  anchorage.  Lat. 
5®  51'  N.;  long.  120®  46'  30"  E.  Surface.  7.28  p.  m.  Surf.  temp. 
83®.    5  specimens. 
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D.  661L  November  19,  1909.  (ME  Bnka  Buka  Island,  GiiK  of 
Tomini,  Celebes.  Lat.  0**  40'  30''  S.;  long.  121^  50'  E.  Surfa45e. 
7.14  p.  m.    Suif .  temp.  84^.    About  50  specunens. 

25.  SmOCHBISOH  LOHOIGOSHB  O.  O.  Sua, 

D.  5320.  November  6,  1908-  China  Sea.  Lat.  20^  58'  N.;  long. 
120''  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°,  dens. 
1.02574.     10  specimens. 

D.  5288.  July  22,  1908.  QflE  Matacot  Point,  Luzon.  Lat  13' 
43'  30"  N.;  long.  121°  E.     115  fathoms.     8.14  a.  m.     3  specimen. 

D.  5456.  June  7,  1909.  Off  Lagaspi  Point,  east  coast  of  Luzon. 
Lat.  13°  11'  10"  N.;  long.  123°  51'  52"  E.  120  fathoms.  12.55 
p.  m.     1  specimen. 

D.  5233.  May  7,  1908.  Oflf  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  45'  06"  E.     100  fathoms.     9  p.  m.     1  specimen. 

D.  5500.  August  4,  1909.  Off  Macabalan  Point,  Mindanao. 
Lat.  8°  37'  45"  N.;  long.  124°  36'  45"  E.  200  fathoms.  11.25  p.  m. 
Surf.  temp.  84°,  bot.  53.5°.     1  specimen. 

26.  8TYLOCHSIRON  AVFUIB  H.  J.  Hawn. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21°  31'  N.;  long. 
171°  53'  E.    20  fathoms.    7.23  p.  m.   Surf.  temp.  79°.   2  specimens. 

D.  6320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.;  long. 
120°  03'  E.  800  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°,  dens. 
1.02574.    2  specimens. 

D.  5287.  July  20,  1908.  Oflf  Sombrero  Island,  near  southern 
Luzon.  Lat.  13°  37'  40"  N.;  long.  120°  39'  E.  310  fathoms. 
2.58  p.  m.     Bot.  temp.  43.4°;  dens.  1.02521.    4  specimens. 

D.  5456.  June  7,  1909.  OS  Lagaspi  Point,  east  coast  of  Luzon. 
Lat.  13°  IV  10"  N.;  long.  123°  51'  52"  E.  120  fathoms.  12.55 
p.  m.    About  40  specimens. 

D.  5422.  March  30,  1909.  Oflf  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82°. 
9  specimens. 

D.  5190.  April  1,  1908.  OflF  Pescador  Island.  Lat.  10°  08'  15" 
N.;  long.  123°  16'  45"  E.  250  fathoms.  4.39  p.  m.  Bot.  temp. 
63°;  dens.  1.02482.     1  specimen. 

D.  5233.  May  7,  1908.  Oflf  Limasaua  Island.  Lat.  10°  00'  22'' 
N.;  long.  124°  45'  06"  E.     100  fathoms.     9  p.  m.    4  specimens. 

D.  5495.  August  2,  1909.  OflF  Diuata  Point,  between  Leyte  and 
Mindanao.  Lat.  9°  06'  30"  N. ;  long.  125°  00'  20"  E.  600  fathoms. 
1.54  p.  m.     Bot.  temp.  52.3°.     3  specimens. 

D.  5500.  August  4,  1909.  OflF  Macabalan  Point,  MindaaBO. 
Lat. 8° 37' 45" N.;  long.  124°36'45"E.  200fathoms.  11.25  a.m. 
Surf.  temp.  84°;  bot.  53.5°.    8  specimens. 


Digitized  by  VjOOQIC 


KO.  2120.  ^         PHILIPPINE  CRUSTACEANS^HANSEN.  653 

D.  5544.  September  6,  1909.  Off  Coronado  Point,  northern 
Mindanao.  Lat.  8''  16'  30"  N. ;  long.  122^  26'  30"  E.  600  fathoms. 
11.17  a.  m.    Bot.  temp.  49.8*^.    6  specimens. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126*^  52'  20"  E.  20-30  fathoms.  6.44  p.  m. 
Surf.  temp.  84^.     1  .specimen. 

27.  STYLOCHSIRON  MICROPHTHALMA  H.  J.  Haown. 

D.  5319.  November  5,  1908.  China  Sea.  Lat.  21^  31'  N.; 
long.  117°  53'  E.  20  fathoms.  7.23  p.  m.  Surf.  temp.  79^ 
2  specimens. 

D.  5320.  November  6,  1908.  CJhina  Sea.  Lat  20°  58'  N.; 
long.  120°  03'  E.  180  fathoms.  4  p.  m.  Bot.  temp.  36.2°;  dens. 
1.02574.    3  specimens. 

August  3;  1909.  Mahinog,  Camiguin  Island;  between  Leyte  and 
Mindanao.     (About   lat.    9°    07'    N.)     12-20    feet.     6.30    a.    m. 

1  specimen. 

D.  5616.  November  22, 1909.  Off  Tifore  Island,  Molucca  Passage. 
Lat.  0°  36'  N.;  long.  126°  52'  20"  E.  20-30  feet.  6.44  p.  m. 
Surf.  temp.  84°.    4  specimens. 

28.  STTLOCHSIRON  ABBRBVIATUM  O.  O.  8m. 

D.  5320.  November  6,  1908.  China  Sea.  Lat.  20°  58'  N.; 
long.  120°  03'  E.  1804  fathoms.  2.25  p.  m.  Bot.  temp.  36.2°; 
dens.  1.02574.     7  specimens. 

D.  5288.  July  22,  1908.  Off  Matacot  Point,  Luzon.  Lat.  13° 
43'  30"  N.;  long.  121°  E.     115  fathoms.    8.14  a.  m.     1  specimen. 

D.  5457.  June  8,  1909.  Off  Legaspi  Island,  east  coast  of  Luzon. 
Lat.  13°  12'  N.;  long.  123°  49'  40"  E.     146  fatihoms.     9.40  a.  m. 

2  specimens. 

D.  5422.  March  30,  1909.  Off  Lusaran  Point.  Lat.  10°  31'  N.; 
long.  122°  18'  45"  E.  Surface.  7.17  p.  m.  Surf.  temp.  82°. 
7  specimens. 

D.  5233.  May  7,  1908.  Off  Limasaua  Island.  Lat.  10°  00'  22" 
N.;  long.  124°  45' 06"  E.     100  fathoms.    9  p.m.    9  specimens. 

D.  5500.  August  4,  1909.  Off  Macabalan  Point.  Mindanao. 
Lat.  8°  37'  45"  N. ;  long.  124°  36'  45"  E.  200  fathoms.  11.25  a.  m. 
Surf.  temp.  84°;  bot.,  53.5°.     6  specimens. 

29.  STYLOCHSIRON  MAXIMUM  H.  J.  Hrawn. 

D.  5288.  July  22,  1908.  Off  Matacot  Point,  Luzon.  Lat.  13° 
43'  30"  N.;  long.  121°  E.     115  fathoms.    8.14  a.  m.    2  specimens. 

D.  5500.  August  4,  1908.  Off  Macabalan  Point.,  Mindanao. 
Lat.  8°  37'  45"  N.;  long.  124°  36'  45"  E,  200  fathoms.  11.25 
a.  m.    Surf.  temp.  84°;  bot.  53.5°.    Many  specimens. 
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EXPLANATION  OF  PLATE  83. 
EuphaudafaUax. 

Fig.  la.  Male  copulatory  organ  d  first  left  pleopod,  uniolled  and  aeen  from  bcidsd; 

X42. 
16.  Inner  and  median  lobes  of  the  organ  shown  in  fig.  la,  from  behind;  X<M. 

p>,  terminal  process;  jj^,  proximal  process;  p*,  lateral  process. 
IcL  Inner  and  median  lobes  of  the  same  organ,  from  the  inner  aide;  X  64.   Hie 

lettering  as  in  fig.  16. 
Id.  Distal  parted  the  terminal  (p*)  and  the  proximal  process  (p>)<rf  the  ssmeoigHi, 

from  the  inner  side;  X 100. 

NenuUo9odu  lohata. 

Fig.  2a,  Anterior  part  of  carapace,  eyes,  and  the  proximal  half  of  the  antenmibr 

peduncles  of  an  adult  female,  from  above;  X 13. 
26.  Anterior  part  of  carapace,  eyes,  and  the  proximal  half  of  the  antennnkr 

peduncles  of  an  adult  male,  from  above;  X 13. 
2c  Male  cqpulatory  organ  of  first  left  pleopod,  unrolled  and  seen  from  behind; 

X  64.    Im,  median  lobe. 
2d.  Inner  lobe  and  proximal  inner  part  of  the  median  lobe  of  the  organ  diown  in 

fig.  2c,  from  behind;  X 105.    p^,  qpine-ahaped  process;  p^,  terminal  proces; 

p',  proximal  process;  p\  lateral  process. 
2e,  Inner  lobe  of  another  organ;  X 105. 
2/.  Inner  and  median  (Im)  lobe  of  a  third  organ,  from  in  front;  X  105. 
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THE  GENERA  OF  THE  TETTIGINnD  INSECTS  OF  THE 
SUBFAMILY  RHAPHnX)PHORINAE  FOUND  IN  AMERICA 
NORTH  OF  MEXICO:    

By  A.  N.  Caudell, 

Of  the  Bureau  of  B>rUomologyj  United  States  Department  of  Agriculture. 


The  subfamily  Rhapliidophorinae  is  represented  in  the  United 
States  and  Canada  by  12  genera.  Many  changes  in  the  classifica- 
tion of  the  group  have  been  made  since  the  revisional  work  of  Scud- 
der;  and  the  present  nomenclature  is  quite  different  from  that  of 
Scudder's  catalogue  of  1900.  One  new  genus  and  several  new 
species  have  appeared  since  the  beginning  of  the  new  century,  and 
the  present  paper,  which  is  based  primarily  on  material  in  the  United 
States  National  Museum,  adds  two  more  genera  and  seven  species. 

Besides  the  material  in  the  United  States  National  Museum  there 
has  been  studied  material  from  the  Hebard  collection,  in  Philadelphia, 
kindly  loaned  by  the  owner,  and  free  access  has  been  accorded  the 
writer  to  the  rich  collections  of  the  Academy  of  Natural  Sciences 
in  Philadelphia  and  of  the  Museum  of  Comparative  Zodlogy  in  Cam- 
bridge, Massachusetts. 

The  only  revisional  work  done  on  the  Nearctic  genera  of  Rhaphi- 
dophorinae  was  by  Scudder  in  1894,^  where  keys  to  the  genera  and 
species  as  then  Imown  are  given.  The  group  was  not  considered 
by  Scudder  as  of  subfamily  rank,  a  standing  now  quite  generally 
conceded,  but  was  designated  by  him  as  a  section  of  Stenopelmatinae, 
as  was  previously  done  by  Brunner  in  his  general  monograph.* 

In  studying  the  structure  of  the  posterior  tibiae  in  the  Rhaphi- 
dophorinae  it  is  well  to  remember  that  there  are  three  apical  calcars 
on  each  side — one  short  ventral  one,  a  longer  median  one,  and 
an  upper  one.  This  upper  calcar  is  sometimes  wholly  dorsal,  and 
when,  as  is  sometimes  the  case — as,  for  example,  in  BhcuJiocnemis — 
it  is  directed  upward  instead  of  more  or  less  backward,  as  usual, 
there  is  little  or  nothing,  to  distinguish  it  from  the  dorsal  spurs.  In 
s^ch  cases  care  must  be  taken  to  not  mistake  this  upper  calcar  for 
a  dorsal  spur. 

»  Proc  Acad.  Arts  and  ScL,  vol.  80,  pp.  17-32. 
«  Verhandl.  k.  k.  «ooI.  bot.  Ges.,  voL  38, 1888,  pp.  247-394,  pis.  5-«. 
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Some  writers  term  the  apical  dorsal  spurs,  as  hffl-ein  used,  the 
upper  calcars  and  the  smaller  lower  calcars  they  call  ventral  spines. 

The  nomenclature  of  the  typical  hind  tibiil 

7^  armature  as  used  in  the  present  paper  is 

^  >y^  explained  in  figmre  1.*    This  type  of  sr- 

\  \^^^^^^' I  matiue,  however,  especially  as  relating  to 

\     >r  the  dorsal  spuls,  belong?  only  to  OeuAo- 

\     \:=5==^     *'*  fhUus  and  its  closer  relatives^  i.  e.,  Prigbh 

\      V^;s^—  •  ceuOiophiiua,  Phrixo€nemi8,Bh<uAo€nemu, 

n  ^'\      V^  UdeopsyJla,  Daihinia^  and  Hemiudeopst^ 

\      X^""^"'  *  I^  these  genera  there  are  generally  five 

"\  ^^^^ •  pairs  of  dorsal  movaUe  spurs,  but  some- 

f  ^^t^T^^^"^^  times  there  are  six  or  seven.     The  remain- 

j^^-^Sir-^s^        W  jjjg  genera  of  the  group,   Tropiduthiay 

Fio.i.-FiouEEaEownroTH«DOMAL  ffa^i^noecua,    Diesirammena,    OnenuM^ 

8PUB8,  AnCAL  CALCAB9,  AMD  7BNTBAL      *^ "'»*'*" •«"^«^ I       *^  ifv^ir,  w    trvrw**!*,        ^tw%^mwwvwt.immj. 

sHNis  or  ▲  rmcAL  hind  tisia..  1-5,   and  Oaw/nuiroteUix,  have  a  different  type 
n^^i^'^"'"  "^=  of  annat'^e,  the  dorsal  spurs  being  mon 

numerous  and,  except  in  Hadethoecus^  inar- 
ticulate and  not  strongly  differentiated  by  greater  size  from  the  girnJW 
dorsal  spines  or  serrations. 

The  supraanal  plate  in  the  male  is  usually  more  or  lees  concealed 
beneath  the  last  dorsal  segment  of  the  abdomen,  which  is  oftea 
somewhat  produced  and  sometimes  apically  cleft. 

The  genera  comprising  this  subfamily  of  apterous  katydids  may 
be  separated  by  the  following  key: 

KST  TO  THB  KBABCnC  OENBRA  OF  RHAFHIDOFHOBINAB. 

1.  All  the  tibiae  square  in  transverse  section  and  similarly  anned  above  and  beneatii 

on  both  outer  and  inner  margins  with  short,  heavy,  close-set  apines  of  equal 

length  (fig.  2) TVoptc&c^  Scudder. 

None  of  the  tibiae  at  all  as  described  above 2. 

2.  Basal  segment  of  the  hind  tarsus  truncate  posteriorly  above,  or  scarcely  at  aD 

produced S. 

Basal  segment  of  the  hind  tarsus  produced  posteriorly  above  into  a  stout  spine,  or 
tapering  spinelike  process  (fig.  6) 4. 

3.  Legs  very  long  and  slender,  the  fore  femora  more  than  twice  as  long  as  the  pronotum; 

(last  palpal  segment  in  dried  specimens  cleft  beneath  only  apicaUy). 

HadenoeeuB  Scudder. 

Legs  shorter  and  stouter,  the  fore  femora  less  than  twice  as  long  as  the  pronotum.  .5. 

4   Fore  and  middle  femora  with  a  long  genicular  spine  on  one  or  both  sides;  hind 

femora  as  long  as,  or  longer  than,  the  body;  second  segment  of  the  hind  taiBiii 

about  as  long  as  the  fourth  s^;ment  exclusive  of  the  claws,  two  <»  more  times  as 

long  as  the  vertical  depths  (fig.  3) I>ies<ram7n«na  Brunncr. 

Femora  without  genicular  spines,  the  hind  femora  distinctly  shorter  than  the 
body;  second  segment  of  the  hind  tarsus  barely  one-half  as  long  as  the  fourth, 
scarcely  longer  than  the  vertical  depths  (fig.  6) Gammaroiettix  Brunner. 


The  drawings  fllustrating  this  paper  were  made  by  Miss  Miry  Ovmody. 
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6.  Posterior  tanuB  with  four  dustuict  s^gmentB 6. 

Posterior  tarsus  with  but  three  distinct  segments  (fig.  25) DiMma  Haldeman. 

6.  Second  segment  of  the  hind  tarsus  scarcely  longer  than  the  vertical  depths,  usually 

less  than  twice  as  long  as  the  third  segment  (figs.  2^24) 7. 

Second  sclent  of  the  hind  tarsus  distinctly  longer  than  the  vertical  depths,  being 
usually  two  times  as  long  as  the  third  segment  (figs.  9, 16,  20) 8. 

7.  Anterior  tibiae  armed  above,  about  the  middle,  or  a  little  beyond,  on  the  inner 

margin  with  a  distinct  spine Udeopsylla  Scudder. 

Anterior  tibiae  unarmed  above  except  toward  the  apex 9. 

8.  Vertex  between  the  antennae  armed  with  a  declivitous  hornlike  protuberance 

(fig.  20);  abdomen  of  the  male  more  or  less  tuberculate  or  spinoee  above,  some- 
times conspicuously  so  (fig.  15) Pristoceuthopkilus  Rehn. 

Vertex  between  the  antennae  smooth  or  tuberculate  but  never  with  a  declivitous 
homhke  projection  as  above;  abdomen  of  the  nude  never  distinctly  tuberculate 
or  spinose  above CeulhojMua  Scudder, 

9.  All  dorsal  spurs  of  hind  tibiae  short  and  inarticulate Cnemotetlix,  new  genus. 

Some  dorsal  spurs  of  hind  tibiae  longer  and  articulate 10. 

10.  Last  dorsal  spur  of  the  hind  tibiae  on  the  inner  side  separated  from  the  preceding 

onebyadistancetwoormoretim6sa8greatasit8ownwidth(fig8. 22, 23) 11. 

Last  dorsal  spur  of  the  hind  tibiae  on  the  inner  side  separated  from  the  preceding 
by  a  distance  no  greater  than  its  own  width  (fig.  25). . .  .Rhadiocnemis,  new  genus. 

11.  Posterior  tibiae  armed  above,  between  each  pair  of  movable  spurs,  with  several, 

usually  five  or  more,  acute  serrations Ceuihophilua  Scudder. 

Posterior  tibiae  unarmed  above  between  the  dorsal  spurs,  or  armed  with  but  a  few 
tubercles  or  serrations,  rarely  with  as  many  as  five  tubercles  between  one  or  two 
pairs  of  spun,  never  with  five  or  more  serrations  between  each  pair  as  in  Oeutho- 
philus  (figs.  22,  23) PWrocnwiiw  Scudder. 

Unplaced HemiudeojayUa  Saussure  and  Pictet. 

Genus  TROPIDISCHIA  Scudder. 
TropodisMa  Scudder,  Bost.  Joum.  Nat.  Hist.,  vol.  7, 1862,  p.  440. 

This  genus  differs  so  radically,  especially  in  the  armature  of  the  legs, 
from  all  other  genera  of  the  subfamily  that  Scudder  quite  properly 
separated  it  as  a  distinct  group.  In  general  appearance  it  resembles 
somewhat  Diestrammena  and  Hadenoecus  but  is  really  allied  to  neither. 

Head  moderate,  as  broad  as  the  front  portion  of  the  pronotum;  vertex 
between  the  antennae  forming  a  pair  of  rounded-triangular,  laterally 
flattened  plates,  not  widely  separated  and  about  as  long  as  the  basal 
height;  antennae  moderatdy  long  and  slender;  palpi  with  the  terminal 
segment  about  twice  as  long  as  the  preceding  one,  one-fourth  longer  than 
the  third,  gently  enlarged  apically  and  deft  beneath  only  in  the  terminal 
fourth  or  less.  Pronotum  noticeably  broader  posteriorly  than  anteri- 
orly, the  disk  smooth  and  passing  gradually  into  the  lateral  lobes  with- 
out a  sign  of  lateral  or  median  carinae;  lateral  lobes  shallow,  the  lower 
margins  straight  and  horizontal,  no  humeral  sinus;  disk  of  pronotum 
broadly  rounded  anteriorly,  posteriorly  truncate;  meso-  and  meta- 
notum  together  about  as  long  as  the  pronotum  and  as  broad  as  the 
pronotum  at  its  posterior  margin,  the  lateral  lobes  equally  deep  as 
those  of  the  pronotum,  the  lower  mai^guis  rounded,  very  broadly  so 
81022*— ProcN.M.  vol  49— IB 42 
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in  the  matanotmn.    Legs  very  long  and  slender,  the  anterior  femon 

about  three  times  as  long  as  the  pronotnm;  all  tibiae  square  in 

transverse  section  and  similarly  armed  above  and  below  on  both 

outer  and  inner  margins  with  short  heavy  dose-set  spines  (fig.  2), 

the  apical  calcars  short;  fore  femora  without  genicular  spines,  the 

others  with  short  ones  on  the  posterior  side,  all  of  them,  armed  aboYe 

on  the  posterior  three-fourths  on  both  the  outer  and  inner  maipn 

with  spines  similar  in  arrangement  and  structure  to  those  of  the 

tibiae  and  beneath  the  hind  and  middle  femora  are  armed  on  both 

margins  with  short,  sharp  spines  separated  by  spaces  usually  as 

great  as,  or  greater  than,  their  own  length,  the  fore  femora  similarly 

armed  beneath  on  the  inner  margin  only,  the  outer 

margin  unarmed;  tarsi  slender,  naked  beneath,  sparsdy 

and  microscopically  pilose  above,  the  second  s^ment  of 

all  the  tarsi  three  times  as  long  as  deep,  the  first  and 

second  segments  of  the  hind  feet  prolonged  posteriorly 

above  in  the  form  of  an  elongate  heavy  spine.    Abdomen 

moderately  heavy,  as  broad  as  the  metathorax;  subgeni- 

tal  plate  of  the  male  ample,  the  hind  margin  entire, 

rounded,  furnished  with  two  small  styles  consisting  of  a 

Fio.2.-TBinD».  single  bluntly  conical  segment;  subgenital  plate  of  the 

TOMA.^^^8  ^®°^^®  broad  and  apically  very  broadly  and  shallo^y 

sicnoiroYHnn)  notched;  cerci  simple  in  both  sexes,  cylindrical  and  grad- 

"■*^  ually  tapering  in  the  female,  in  the  male  less  tapered 

apically  and  longitudinally  deeply  concave  in  the  apical  two-thirds; 

ovipositor  three  times  as  long  as  tiie  pronotom  and  moderately  heavy, 

gently  ciu^ed  upward,  the  tip  sharp  and  unarmed. 

The  type  and  only  species  of  this  genus  is  the  Tropidisdhia  xantho^- 
toma  of  Scudder,  described  as  Rhaphidophora  xanthostama  in  1861.^ 
Besides  the  type  material  of  this  species  from  California  in  the  Scud- 
der collection  in  Cambridge,  Massachusetts,  the  following  specimens 
have  been  examined: 

One  female  and  one  nymph  from  Los  Angeles  Coimty,  Caiifomia, 

in  the  collection  of  the  Academy  of  Natural  Sciences  in  Philadelphia 

One  female  from  near  Hoquiam,  in  the  southwestern  part  of  the 

State  of  Washington,  in  the  collection  of  the  United  States  Nationd 

Museum. 

One  male  and  one  female  from  British  Columbia,  taken  by  Harrey 
Hadden  in  1911,  in  the  British  Museimi  in  London. 

One  male,  from  Vancouver  Island,  British  Columbia,  taken  hj 
E.  M.  Anderson,  March  10,  1913,  in  collection  of  the  United  States 
National  Museum. 

The  only  localities  hitherto  published  for  this  apparently  rare 
insect  are  California  and  Oregon. 

>  Froc.  Bo8t  Boo.  Nat.  Hist.,  yoL  8,  p.  12. 
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Genus  HADENOECUS  Scuddep. 

Hadermeau  Scudder,  Boet.  Joum.  Nat.  Hist.,  vol.  7, 1862,  p.  439. 

This  genus  of  long-legged  insects,  of  which  RhaphidopTiora  wh- 
terranea  Scudder  is  the  type,  comprises  two  species  which  may  be  " 
separated  by  the  following  key: 

EST  TO  THE  8PE0IE8  OF  HADEN0BCU8. 

Ovipositor  nearly  or  quite  as  long  as  the  body;  general  color  pale  testaceous;  living 
mostly  in  caves subterraneus  Scudder. 

Ovipositor  considerably  shorter  than  the  body;  general  color  dark  brown;  living 
mostly  in  and  under  the  covers  of  wells puteanua  Scudder. 

HADBNOBCXTS  STTBTERRAITBUS  Scuddtt. 

The  Rhaphiiophora  cavemarum  of  Saussure  was  established  in  a 
paper  presented  in  1860  but  not  published  until  January  22,  1862.^ 
Scudder's  svibterraneus  was  published  in  1861  and,  as  the  two  names 
have  been  found  to  apply  to  the  same  species,  Scuader's  name  must 
be  used  as  it  is  the  earlier.  This  fact  was  not  understood  by  Scudder, 
who  sank  his  own  name  in  favor  of  that  of  Saussure,  which  he  dated 
from  1860  instead  of  1862,  as  is  actually  the  case. 

This  species  has  been  reported  only  from  caves  in  the  southeastern 
United  States. 

HADBNOBCUS  PUTBANUS  Scnddar. 

This  species  is  dosely  allied  to  the  preceding,  but  the  ovipositor 
is  noticeably  shorter  and  the  general  color  is  darker.  It  seems  to 
occur  in  and  under  the  coverings  of  wells  and  has  been  recorded  from 
Georgia,  Mississippi,  and  North  Carolina.  In  the  Hebard  collection 
in  Philadelphia  there  is  a  male  from  Coming,  Pennsylvania,  taken 
by  Helen  Qeland. 

Genus  DIESTRAMMENA  Brunnep. 
DiestrammeTia  Bbunnbb,  Verhandl.  k.  k.  zool.  bot.  6es.,  vol.  38, 1888,  p.  2d8, 

This  genus  is  represented  in  our  fauna  by  two  species,  both  intro- 
duced. These  long-legged,  short-bodied  insects  are  not  well  known 
in  the  New  World  and  a  somewhat  comprehensive  description  of  the 
genus  is  therefore  here  presented. 

Head  as  broad  as  the  anterior  portion  of  the  pronotum;  vertex 
between  the  antennae  forming  a  pair  of  elongate  conical  tubercles, 
about  twice  as  long  as  the  basal  width;  antennae  nearly  or  quite 
three  times  as  long  as  the  body  and  very  slender  beyond  the  enlarged 
first  and  second  segments,  the  second  segment  about  one-half  the 
length  and  thickness  of  the  first;  palpi  long  and  slender,  the  apical 
segment  very  gently  enlarged  distally,  deft  beneath  only  apically  and 

1  Ann.  Soo.  Ent.  I^ranoe,  ser.  4,  voL  1, 1802,  p.  !▼!,  givM  the  dates  of  pabUcation  of  the  various  parts  of 
tbtoi 
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nearly  twice  as  long  as  the  third  or  fourth  segmentSi  which  are  sob- 
equal  in  length.  Pronotum  slightly  broader  posteriorly  than  ante- 
riorly, smooth  and  evenly  rounded  above,  without  sign  of  median  or 
lateral  carinae;  lateral  lobes  distinctly  longer  than  high,  the  lower 
margins  broadly  rounded,  the  posterior  margin  with  a  very  broad 
and  shallow  humeral  sinus;  the  pronotal  disk  is  subtruncate  ante- 
riorly and  broadly  rounded  posteriorly;  meso-  and  metanotom 
together  barely  as  long  as  the  pronotum  but  equally  as  broad,  the 
lateral  lobes  extending  downward  as  far  as  those  of  the  pronotom, 
the  lower  margins  rounded.  Legs  long  and  idender,  covered  witii 
short  hairs,  or  pile;  femora  unarmed  above,  beneath  unarmed  except 
the  posterior  ones,  which  are  sparsely  armed  on  the  lower  inner 
maigin  with  five  or  six  short  stout  spines,  the  outer  margin  unarmed 
or  armed  with  one  or  two  spines;  fore  femora  about  one  and  one-half 
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times  as  long  as  the  pronotmn,  armed  on  the  posterior  side  only  with 
a  long  movable  genicular  spine;  middle  femora  with  a  long  movable 
genicular  spine  on  each  side;  fore  and  middle  tibiae  unarmed  above, 
beneath  armed  with  one  or  two  movable  spines  besides  the  apical 
ones;  hind  tibiae  unarmed  beneath,  above  armed  on  both  margins 
with  short  dose-set  spines  of  subequal  length  except  one  pair  about 
the  apical  fourth  which  are  noticeably  longer  than  Hie  others  (fig.  3); 
the  apical  tenth  or  so  of  the  hiad  tibiae  has  no  spines  except  one  pair 
at  the  tip;  apical  calcars  of  the  hiad  tibiae  long,  the  upper  iimer  one 
about  as  long  as  the  metatarsus,  the  upper  outer  one  noticeably  shorter 
than  the  correspondiog  inner  one,  the  middle  inner  calcar  about  one- 
half  as  long  as  the  upper  inner  one,  the  outer  median  one  less  than 
half  as  long  as  the  outer  upper  one;  ventral  pair  of  apical  calcars  equal 
and  short,  about  one-haUf  as  long  as  the  outer  median  ones.  Tarsi 
slender,  the  segments  imarmed  except  the  posterior  metatarsus  which 
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prolonged  posteriorly  above  as  a  short  sharp  spine  (fig.  3);  second 
segment  of  all  the  tarsi  two  or  more  times  as  long  as  deep;  the  tarsi 
cure  naked  beneath  on  the  second  and  third  segments  and  the  tip  of 
tilie  first,  the  rest  covered  with  pile,  as  is  the  rest  of  the  entire  surface. 
.Abdomen  gently  tapering  posteriorly;  subgenital  plate  of  the  male 
1>ioad  and  short,  apically  truncate,  the  angles  rounded  and  without 
styles,  the  whole  plate  deeply  concave  and  often  closing  back  over 
tlie  tip  of  the  abdomen  lik^  a  lid;  subgenital  plate  of  the  female  sub- 
quadrate,  narrowing  behind,  the  apical  mar^  triangularly  notched; 
eerci  simple,  cylindrical,  long  and  slender,  tapering  to  a  fine  slender 
X>oint;  ovipositor  about  twice  as  long  as  the  pronotum,  gently  curved 
upward  in  the  apical  half,  the  inner  valves  serrate  apically  beneath. 
Of  the  two  species  of  this  genus  represented  in  the  fauna  covered  by 
tlus  paper  but  one  is  at  all  well  established.    This  is  the  Diestrawr- 
mena  rnarmoraia  of  Haan,  the  type  of  the  genus.    This  species  has 
been  recorded  from  greenhouses  in  Minnesota  and  Colorado  and  there 
are  a  number  of  both  sexes  in  the  United  States  National  Museum 
from  greenhouses  in  Springfield,  Ohio,  and  Chicago,  Illinois.    The 
female  specimen  from  Kansas  recorded  by  Isley  as  probably  Ceutho- 
phUus  latens  Scudder  ^  is  really  the  present  species  and  is  the  only 
record  of  this  insect  having  been  taken  in  this  country  outside  of  a 
greenhouse,  this  one  having  been  collected  outdoors  near  a  sidewalk. 
The  fragmentary  and  partially  decayed  condiuion  of  this  single  speci- 
men made  tlus  doubtful  determination,  of  which  the  present  writer 
alone  was  responsible,  almost  if  not  quite  excusable. 

While  the  above  species  seems  to  be  a  fairly  constant  visitor  with 
us,  the  second  species,  Diestrammena  uniedlcr  Brunner,  is  of  rare 
occurrence,  having  beeoi  reported '  but  once,  by  A.  P.  Morse  from 
greenhouses  in  Chicago,  lUinois. 

Genus  GAMMAROTETTIX  Brunner. 

OammaroteUix  Bbunneb,  Verhandl.  k.  k.  zool.  bot.  Gee.,  vol.  38, 1888,  p.  304. 

In  this  genus  the  legs  are  unusually  short,  the  posterior  femora 
being  scarcely  more  than  one-half  as  long  as  the  insect  itself.  It  is 
more  closely  allied  to  the  short-legged  species  belonging  to  the  fol- 
lowing genera  than  to  those  belonging  to  the  genera  described  above, 
but  is  very  distinct  from  all.  A  fairly  full  description  of  tlus  genus 
follows: 

Head  rather  small,  as  broad  as  the  anterior  portion  of  the  pronotum; 
vertex  between  the  antennae  forming  a  pair  of  tubercles  about  as  long 
as  the  basal  breadth  and  separated  from  each  other  by  a  distance  as 
great  as  the  length  of  one  of  them;  antennae  slender,  the  basal  seg- 
ment large  and  broad,  vertically  flattened;  palpi  very  short,  the 

t  PabL  Eans.  Aoad.  SoL,  1906,  p.  247. 
I  Fqrohe,  ToL  U,  1M4,  p.  80. 
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terminal  segment  less  than  four  times  as  long  as  the  apical  width, 
where  it  is  considerably  expanded  and  entire,  not  ventraUy  deft; 
fourth  segment  of  the  palpi  about  one-half  as  long  as  the  fifth,  the 
third  a  httle  longer  than  the  fourth,  the  first  and  second  subequal  in 
length  with  the  fourth.  Pronotum  moderately  broadening  pos- 
teriorly, evenly  roimded  dorsally,  wholly  without  carinae,  fore  and 
hind  margins  truncate,  the  lateral  lobes  longer  than  high,  the  sides 
parallel,  without  himieral  sinus,  the  lower  margin  horizontal  and  very 
broadly  rounded;  meso-  and  metanotum  together  somewhat  longer 
than  the  pronotum  and  slightly  broader,  the  lateral  lobes  descending 
a  httle  lower  than  those  of  the  pronotum,  the  lower  maigins  rounded 
and  somewhat  ascending  posteriorly.  Legs  very  short,  the  fore 
femora  no  longer  than  the  pronotum  and  the  posterior  ones  scarcely 
or  barely  reaching  the  tip  of  the  abdomen;  femora  unarmed  above 
and  below,  without  genicular  spines;  fore  and  middle  tibiae  unarmed 
above  and  below  except  apically,  ihe  hind  tibiae  unarmed  beaieath 
but  armed  above  on  both  margins  for  nearly  the  entire  length  with 
short  spines  of  two  grades,  about  every  other  spine  being  somewhat 
shorter  than  the  others;  apical  calcars  ^ort,  the  longest  barely  longer 
than  the  longest  of  the  dorsal  spurs;  tarsi  short,  the  second  segment 
of  none  of  them  longer  than  deep;  posterior  metatarsus  produced 
above  into  a  tapering  pointed  process  about  as  long  as  the  second 
segment  (fig.  6).  Abdomen  large  and  plimip,  scarcely  tapering 
posteriorly;  subgenital  plate  of  the  male  sunquadrate,  apically  sinuate 
by  ventral  sulcation,  without  styles;  last  dorsal  segment;  of  the  male 
deft  nearly  to  the  base;  subgenital  plate  of  the  female  about  as 
broad  as  long  and  apically  divided  into  three  pointed  lobes;  supraanal 
plate  of  the  male  nearly  hidden  beneath  the  last  dorsal  segment;  of  the 
female  roimdly  triangular,  centrally  depressed  above;  card  of  both 
sexes  simple,  cylindrical  and  very  short  and  stout,  straight  in  the 
female,  in  the  male  straight  or  recurved;  ovipositor  short,  about  as 
long  as  the  pronotum,  and  stout,  conspicuously  armed  bdow  on  the 
inner  valves  and  above  on  the  outer  ones,  which  are  moderatdy 
curved  upward  and  slightly  longer  than  the  lower  ones;  the  true 
inner  valves  are  here  as  long  as  the  true  lower  ones,  usually  called  the 
inner  ones,  and  unarmed. 

Two  species  comprise  this  genus,  bUobatue  Thomas,  the  type  of  the 
genus,  and  genitalis  new  species,  described  herein.  These  two  species 
may  be  separated  as  follows: 

KBT  TO  THB  SPBCIBS  OF  GAMMABOTBITZZ. 

Cerci  of  male  straight,  about  three  timee  as  long  as  the  basal  width  (Bg.  4);  subgenital 
plate  of  the  male  with  a  transverse  black  band;  subgenital  plate  of  the  female 
divided  into  three  somewhat  slender  fingers  (^.  5) dilodatus  Thomaa 

Oerd  of  the  male  curved  backward  and  more  than  three  times  as  long  as  the  basal 
width  (fig.  7);  subgenital  plate  of  the  male  unicolaious;  subgenital  plate  of  the 
female  divided  into  three  shorter  triangular  teeth  (fig.  8) ffemtaUi,  new  spedea 
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QAMMAROTJgrriX  BILOBATU8 


This  species  was  described  in  the  genus  CeuthophXlus  by  Thomas  in 
1872,  and  more  than  a  decade  later  it  was  redescribed  by  Brunner 


Jn,  4.— GAjncAXoramx   VEUoBAxm,   Lar        Fio.  5.— QAiocASonnix  bilobatds.  Sub- 

DQSaiL  SiaiCSNT  or  THB  ABDOMXir  AMD  IHB  OXNXCAL  PLATE  OF  THK  VBHALB. 

CEB/a  or  THB  MALI. 

as  a  new  genus  and  species  imder  the  name  OammaroteUix  adifor^ 
nicua.  Brunner's  genus  is  good  and  stands,  but  his  specific  name  falls 
before  the  older  name  bUohatus  of 
Thomas.  There  is  no  question  of 
this  synonymy. 

This  species  is  known  only  from 
California   but   is   recorded    from 
various  localities  in  the  southern   ^'®-  ••— Oammabotetux  boobatds.  hdid 
and  middle  portions  of  that  State, 

and  there  are  specimens  in  the  United  States  National  Museum  from 
Humboldt  County,  in  northern  California.  Some  specimens  from 
southern  California  recorded  as  this  species  very  likely  belong  to  the 
very  distinct  species  described  below. 


OAMMAROTBTTIX  OSmTAUS.  IMW  i 

This  species,  which  superficially  resembles  very  closely  the  above, 
passed  the  scrutiny  of  Mr.  Scudder  without  being  recognized  as  a 

distinct  species.  But,  as  indicated 
by  the  genital  characters  cited  in 
the  above  key,  it  is  amply  distinct 
from  hiloJxUus.  In  addition  to  the 
diagnostic  characters  mentioned  in 
the  table,  this  species  differs  from 

bilobatua  as  follows:  The  last  dor- 

7I0.7.— OAmcABonemz  obmitaus.  laatdob-    sal  s^ment  of  the  male  (fig.  7)  is 
BAiBBOMBNTorTHBABDOMBNAifDTHBCKBci    jj^Qp^  broadly  notchcd  postcriorly 

and  distinctly  different  in  shape 
from  that  of  lUobatue  (fig.  4) ;  in  addition  to  the  difference  in  color  of 
the  subgenital  plate  of  the  male,  there  are  other  colorational  differ- 
ences deserving  mention,  thus  the  diagonal  infuscation  of  the  meso- 
and  metanotum,  usually  a  conspicuous  feature  of  hUohatus  and  rarely 

Digitized  by  VjOOQIC 


664  PROCEBDINOa  of  the  national  museum.  tol.«. 

wholly  obliterated  in  that  species^  seems  to  be  absent  in  genitalis;  at 
least  it  is  not  represented  in  the  material  studied.  The  surface  of  the 
fastigium  of  the  yertex  between  the  fastigial  tubercles  is  almost  in- 

variably  blackish  in  hilobaiuSf  while 
in   the  present   species  it  is  con- 
colorous  with  the  rest  of  the  vertex. 
Length,  pronotum,  male,  3  mm.; 
female,  3.5  mm.;  posterior  femora, 
male,  8  mm.;  female,  8.5  mm.;  ovi- 
positor, 5   mm.;  width,  pronotum 
posteriorly,  male  and  female,  4  mm.; 
hind  femora  at  widest  part,  male 
and  female,  2.25  nmi. 
Holotype. — Male,   Los    Angeles 
Fio.8.-GAMifAK>TiTTtto«OTTAii8.  suBOEK-  Couutv,  Calif omia.  Juiv:   allotvpe, 

HAL  PLATE  OF  THE  FXMALB  TTW.  .  _  *"  i  ,.,  -r  -rr    ii 

female,  same  locahty,  June.  Holo- 
type and  allotype  in  United  States  National  Museum.  Catalogue 
No.  19407.  These  specimens  are  listed  by  Scudder  *  as  G.  bUobatuSj 
and  the  specimens  recorded  at  the  same  time  from  San  Diego,  Cali- 
fornia, will  very  likely  be  found  to  belong  to  tlus  new  species. 

GENUS  CEUTHOPHILUS  Scudder. 

CeuthopkUus  ScuDDSB,  Can.  Nat.,  vol.  7,  1862,  p.  284;  Proc.  Amer.  Acad.  Arts 

Sci.,  vol.  30, 18d4,  p.  23. 
Maehamala  Walkxr,  Oat.  Derm.  Salt.  Brit.  Mus.,  vol.  2, 1869,  p.  209.— Kmsr, 

Syn.  Cat.  Orth.,  vol.  2, 1906,  p.  130. 

This,  the  dominant  genus  of  the  group,  contams  a  large  number  of 
species  as  now  considered,  though  there  is  very  likely  some  synonymy 
among  them.  It  is  difficult  to  distinguish  nymphs  from  adults  and 
this  will  probably  prove  to  be  the  cause  of  some  duplication  of  specific 
names  when  the  members  of  the  genus  are  better  known.  In  fact, 
this  is  already  proven  by  the  reference,  on  a  later  page  of  the  present 
paper,  of  CetdhophUus  TiensJuivn  Scudder  to  the  synonymy  iinder 
PrisioceutJiophilus  cdaius  of  the  same  author. 

The  more  important  differentiating  characters  of  the  species  of  this 
genus  pertain  mostly  to  the  male  sex,  and  these  sometimes  differ  in 
immature  and  adult  individuals.  Thus  the  curved  hind  tibiae  of  the 
adult  of  some  species  are  straight  in  immature  specimens.  Variation 
in  the  more  available  synoptic  characters  also  contributes  to  the 
difficulties  of  a  satisfactory  classification. 

No  attempt  is  made  in  the  present  paper  to  construct  a  key  to  the 
species  of  this  genus.  The  only  comprehensive  key  published  is  that 
by  Scudder,'  and  that  is  quite  inadequate  for  the  separation  of  the 

1  Proc.  Amer.  Aoad.  Arts  SoL,  voLSO,  lS04,p.  m. 
■Idem,  p.  23. 
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forma  treated.  A  modem  worker  with  the  material  of  the  larger 
American  collections  assembled  temporarily  before  him  for  study  of 
tyi>es  and  other  authentic  specimens  might  succeed  in  constructing 
a  functional  key.  The  following  characters  seem  promising  for  use 
in  a  task  such  as  the  above:  Structure  of  the  vertex,  whether  flat  or 
conical;  structure  of  the  cerci  of  the  male,  which  in  a  few  species  are 
very  remarkable  (fig.  10);  the  structure  of  the  subgenital  plate  of  the 
male,  the  presence  or  absence  of  subgenital  styles;  the  ovipositor, 
whether  the  inner  valves  are  armed  ventrally  with  more  or  lees  slender 
subapical  teeth  and  furnished  at  the  tip  with  an  apical  hook,  or  with- 
out apical  hook  and  unarmed  ventrally  or  furnished  only  with  trian- 
gular serrations  or  imdulations;  the  second  segment  of  the  hind  tarsus, 
whether  longer  or  shorter  than  the  depths.  A  Mexican  species,  C. 
macropus  Rehn,  has  the  basal  three  segments  of  the  posterior  tarsi 
prolonged  posteriorly  above  as  a  distinct  spine-like  projection. 

The  few  species  of  Cewihophil/u8  in  which  the  second  segment  of  the 
hind  tarsus  is  barely  or  no  longer  than  deep,  occasionally  probably 
even  slightly  shorter  than  deep,  are  separable  from  the  species  of  the 
genus  Phrixocnemia  only  by  the  presence  of  several  small  teeth  be- 
tween each  pair  of  large  dorsal  spurs  of  the  hind  tibiae. 

The  type  of  Machamala  Walker,  in  the  British  Museimi,  has  been 
examined  and  found  to  be  a  true  CeuthophUua.  Eirby  was  evidently 
correct  in  relegating  this  species  to  the  synonymy  under  CeuthophUvs 
maeuUUua  Harris,  the  type  of  Ceuih(yphiilu8. 

Following  are  remarks  on  the  synonymy,  etc.,  of  some  of  our  native 
species  of  this  genus: 

CBUTHOPmLUS  NBOMSZICAinTS  Scoddet • 

The  male  specimen  in  the  collection  of  the  United  States  National 
Museum  selected  as  the  holotype  of  this  species  by  Rehn  and  Hebard  ^ 
is  a  member  of  the  genus  Phrixocnemis  as  used  in  the  present  paper, 
and  is  therefore  included  in  that  genus.  The  female  specimen  in 
the  same  collection,  the  only  specimen  of  that  sex  included  in  the 
original  description  and  therefore  the  allotype,  is  not  congeneric 
witii  the  holotype  but  is  a  true  Cevihophiius.  If  it  is  a  distinct 
species  or  a  snynonym  of  another,  is  an  unsolved  question.  It  has 
five  or  more  serrations  between  the  dorsal  spurs  of  the  posterior 
tibiae  and  the  second  segment  of  the  hind  tarsus  is  distinctly  longer 
than  deep  except  in  the  left  leg,  which  is  deformed,  where  it  is  about 
as  long  as  deep. 

CSUTHOPHQiUS  VZNCITLATUS  Scoddar. 

This  species  is  very  close  to  califarnianus.  The  types  have  been 
examined  and  material  of  both  species,  named  by  Scudder,  are  in 
the  collection  of  the  United  States  National  Museiun.  The  character 
used  as  diagnostic  by  Scudder,  the  presence  or  absence  of  raised 


>  Proo.  Aoad.  Nat.  Bel  Philad.,  1012,  p.  72. 
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points  on  the  hind  femora  of  the  male,  is  not  constant  in  auth^itic 
material  named  by  him  and  the  differentiating  characters  mentianed 
in  his  descriptions  are  very  alight,  the  length  of  the  oypositor  being 
apparently  the  only  discemable  difference. 

CEDTHOPHILUS  AXiPINUS  Scnddtr. 

This  species  is  also  very  dose  to  cdliformaiyaa  and  in  both  these 
species  as  well  as  in  WMiiUUuSj  nodulasua  and  a  new  species  herdn 
described  as  C.  genitalis^  and  perhaps  others,  the  second  s^;ment  of 
the  hind  tarsus  is  no  longer,  or  barely  longer,  than  the  vertical  depths. 

CXUTHOPHn»US  ORANDIS  Scndder. 

This  is  inseparable  from  C.  gracUipea  Haldemann. 

CSUTHOPHnfUS  STTOIUS  Scndder. 

This  is  but  a  yariety  of  gmcUipes,  the  only  separating  character 
seeming  to  be  the  proportional  length  of  the  l^s  and  the  annatnre 
of  the  hind  femora,  characters  useless  in  this  instance  through  vari- 
ation. Typical  stygiua  has  the  hind  femora  armed  beneath  with 
serrations  only  while  ia  gracUipes  they  are  armed  with  distinct 
sprues.  But  a  series  of  specimens  shows  a  gradual  variation  from 
one  form  to  the  other.  Stygiiia  has  been  considered  a  cave  dweller, 
but  some  years  ago  I  took  specimens  beneath  stones  some  distance 
from  caves  in  Indiana  that  were  inseparable  from  ones  taken  within 
the  Wyandotte  cave. 

CBUTHOPHILXTS  ATKR  Scnddtf. 

This  species  has  a  dorsal  spine  near  the  middle  of  the  anterior 
tibiae,  proving  it  a  member  of  the  genus  UseopsyUa  where  it  is  placed 
in  the  present  paper,  ia  synonymy  under  U.  nigra  Soudder. 

CEUTHOPHILX7S  POUTUS  Scoddar. 

This  is  also  a  member  of  the  genus  UdeopsyUa  and  a  synonym  of 
U.  robusta  Haldemann. 

CJCUTUOPmLUS  CBLATUS  Scoddar. 

This  is  not  a  CeuthophUua  but  belongs  to  the  alUed  genus  PriMo- 
ceuthophUuSf  where  it  will  be  found  in  the  present  paper. 

The  species  of  CeuthophUua  recorded  by  Scudder  from  Victoria, 
British  Columbia,  as  C,  cdatue  was  not  ttds  species,  but  C.  agcLssisi 
Scudder.  This  fact  was  determined  by  examining  a  male  in  the  Morse 
collection  from  the  same  catch  as  the  female  in  the  Scudder  collection. 

CSUTHOPmLUS  DSVZUS  Scoddar. 

This  species  belongs  to  UdeopsyUa  and  is  here  transferred  to  that 
genus. 
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CBUTHOPHILUS  PALMERI  Scoddar. 

This  is  very  likely  a  composite  species,  as  there  is  great  diversity 
of  size  among  the  type  material  and  the  length  of  the  ovipositor 
ranges  from  scarcely  longer  than  the  pronotum  to  more  than  twice 
as  long. 

CEDTHOPHILUS  TBRKSSTSIS  Scnddflt; 

This  species  is  separable  from  most  if  not  all  of  its  allies  by  having 
the  subgenital  plate  of  the  male  midivided  and  without  styles.  This 
pecuharity  is  exhibited  in  a  single  authentic  male  specimen  in  the 
United  States  National  Museimiy  and  Mr.  Rehn  called  my  attention 
to  the  same  thing  in  specimens  in  the  collection  of  the  Academy  of 
Natural  Sciences  in  Philadelphia. 

CEDTHOPHILUS  UttLBRI  Scoddar. 

This  species  has  a  distinctly  conical  vertex^  approaching  the 
PristoeeiUTiopMlua  type. 

CSUTHOPHILnS  SBCLUSUS  Scndder. 

The  vertex  of  this  species  is  also  distinctly  tubercular,  but  scarcely 
so  declivitous  and  hornlike  as  in  PristoceuthopMlus. 

CSUTHOPHILUS  NODX7LOSUS  Bnnmar. 

This  is  a  remarkable  species  by  reason  of  the  brevity  of  the  dorsal 
spurs  and  apical  calcaria  of  the  posterior  tibiae  of  both  sexes  and  the 


FlO.  0.— CXDTBOPHILTTB  NODUL08U8.     HDID  UO  OF  MAUB  TTPS. 

structure  of  the  last  dorsal  abdominal  segment  and  cerci  of  the 
male.  Here  the  cerci  are  apically  much  expanded  and  inwardly 
deeply  concave,  the  last  dorsal  s^ment  is  prolonged  and  shaped  in 
an  imusual  manner  and  the  subgenital  plate  is  undivided,  narrowed 
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apioally,  the  tip  rounded  and  with  a  subapical  construction  and  wi&- 
out  styles.    These  characters^  which  are  unknown  in  any  other  spedss 

except  the  one  immediately  f oOow- 
ing,  are  shown  at  figures  9  and  10. 

CEDTHOPHILnS  GJUUTAIA  new  wgrndm, 

Deseriptian. — Head  as  broad  as 
the  front  portion  of  the  pronotum; 
vertex  with  a  veoy  broad  and  but 
little  elevated  tubercle;  lasts^mcait 
of  the  palpi  nearly  twice  as  long  as 
the  preceding  one  and  cleft  beneadi 
Fw.  10.-C1UTMOFHILTJ8  ifovDiosoB.  ExD  o»  fof  most  of  its  Icnfi^h.     Pronotimi 

THI ABDOMZK  or  THI  MALI  rm.  «.<..«  i  ,     %,  ,  , 

slightly  and  gradually  Droadening 
posteriorly,  the  lower  margin  of  the  lateral  lobes  very  broadly 
rounded,  the  anterior  angle  a  little  more  rounded  than  the  posterior 
one;  meso-  and  metanotum  as  broad  as  the  pronotum  but,  with  the 
abdominal  segments,  tapering  uniformly  posteriorly;  lateral  lobes 
descending  scarcely  lower  than  those  of  the  pronotum,  the'  lower 
margins  rounded.  Abdomen  with  a  few  very  minute  inconspicuous 
granular  tubercules  scattered  sparsely  over  the  dorsal  surface,  visible 
only  when  examined  imder  a  lense;  last  dorsal  abdominal  s^ment 
and  the  cerci  of  the  male  essentially  as  figured  under  C.  nodutosus,  the 
preceding  species,  the  anal  segment  a  little  more  truncate  apically; 
the  subgenital  plate  of  the  male  is  also  practically  like  that  of  nodyio- 
8U8,  being  considerably  constricted  subapically,  and  then  broadening 
to  an  apically  rounded  slightly  transverse  plate  which,  however, 
instead  of  being  entire  as  in  nodviosua,  is  apparently  divided  for  fully 
half  its  length  by  a  closed  cleft,  though  thk  may  be  merely  a  fold,  as 
it  is  very  obscurely  visible  in  the  unique  male  studied;  cerci  of  female 
simple,  closely  segmented  and  tapering.  Ovipositor  of  same  length 
as  the  ponotum,  the  inner  valves  armed  apically  beneath  with  teeth 
three  or  more  times  as  long  as  the  median  width  and  with  a  terminal 
down-curved  hook,  the  outer  valves  imarmed  except  with  a  terminal 
up-curved  hook.  Legs  short;  femora  without  genicular  spines;  fore 
femora  about  same  length  as  the  pronotum,  armed  beneath  only  with 
a  single  subapical  spine  on  the  inner  margin;  middle  femora  about  as 
long  as  the  anterior  ones  and  very  slightly  more  slender,  armed  beneath 
on  both  sides  with  a  few  short  spines;  hind  femora  about  tmce  as 
long  as  the  pronotimi  and  stout,  about  one-third  as  broad  basally  as 
the  entire  length,  tapering  to  near  the  apex  and  armed  beneath 
on  both  margins  in  the  female  and  on  the  inner  margin  in  the  male 
with  acute  triangular  serrations,  the  lower  outer  margin  in  the  male 
armed  with  four  or  five  stout  spines;  the  hind  femora  of  the  male  has 
several  minute  acute  tubercles  on  the  dorsal  surface;  fore  tibiae 
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TUiaiined  above,  beneath  with  three  pairs  of  moderate  sized  spines  in 
addition  to  the  apical  ones;  middle  tibiae  armed  above  with  two  or 
three  spines  on  each  side,  beneath  as  in  the  anterior  ones;  hind  tibiae 
nearly  straight  in  both  sexes,  very  slightly  curved  in  the  male,  the 
dorsal  spurs  decidedly  shorter  than  the  tibial  depths,  the  interspural 
serrations  acute  and  seldom  less  than  five  between  each  pair  of  spurs; 
dorsal  apical  calcar  on  the  inner  side  about  twice  as  long  as  the  apical 
dorsal  spur,  distinctly  longer  than  the  tibial  depth,  on  the  outer  side 
not  so  long  as  on  the  inner  side;  median  apical  calcar  sUghtly  longer 
and  considerably  thinner  than  the  ventral  one,  about  the  same  size 
and  length  as  the  apical  dorsal  spur;  beneath  the  hind  tibiae  are 
armed  with  three  mesially  located  spines  and  usually  a  horizontal 
Bubapical  pair,  all  on  the  apical  half  of  the  tibia;  in  the  male  there 
is  a  noticeable  subbasal  hump  beneath  the  hind  tibiae  as  illustrated 
in  the  figure  of  the  posterior  leg  of  CevihophUus  noduhsus  (fig.  9), 
but  less  prominent;  all  tarsi  with  the  second  segment  short,  barely 
or  no  longer  than  deep,  a  little  more  than  twice  as  long  as  the  third 
segment. 

Color  shining  yellowish  brown,  slightly  darker  above,  especially 
on  the  abdomen. 

Length,  both  sexes,  pronotum,  3.75  mm. ;  fore  femora,  4  mm. ;  hind 
femora,  9.5  mm.;  ovipositor,  3.75  mm.;  width,  hind  femora  at  widest 
point,  3  mm. 

Hdloiype, — Male,  Queen,  New  Mexico,  November  7,  1914.  E.  G, 
Holt,  collector;  allotype  and  paratype,  female,  same  data  as  the 
holotype. 

Holotype  and  allotype  in  United  States  National  Museum.  Cata- 
logue No.  19413.  Paratype  in  collection  of  Morgan  Hebard  in  Phila- 
delphia. 

This  species  is  structurally  closely  allied  to  OeuihophUus  no&ulo&ua 
but  sup^cially  scarcely  at  all  resembles  that  species.  The  smaller 
size,  the  apparently  more  compact  form,  and  the  nearly  straight 
posterior  tibiae  of  ihe  male  will  serve  to  distinguish  this  new  species 
from  nodulasibs.  In  nodulosus  also  the  ventral  spines  of  the  hind 
tibiae  are  situated  on  more  prominently  elevated  tubercles  than  in 
gemtalis  and  the  subbasal  ventral  hump  is  somewhat  more  prominent. 

The  short  stout  form  and  shining  color  of  genitalis  together  with  the 
short  legs  remind  one  of  some  species  of  Phrixocnemis  and  the  short 
second  segment  of  the  tarsi  shows  a  relationship  with  that  genus. 

If  it  were  the  accepted  custom  to  base  genera  on  purely  secondary 
sexual  characters,  nodulosus  and  genitalia  would  deserve  separation 
from  CeuthophUuSf  for  the  males  of  those  species  are  certainly  anoma- 
lous for  that  genus. 
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GenuB  PRISTOCBUTHOPHILUS  Relizu 
FrktoeeiiJ0wplmlm»  Banr,  Tdhm.  Amer.  Ekit.  8oc.,  ^ol.  29,  1903,  p.  17. 

This  genus  is  a  derelopiiifflit  of  Ceidhapktius  and  its  dive^giBnee 
from  that  type  is  not  soflbdeait  to  mark  it  a  strongly  charactenzed 
genus.  The  main  differentiating  character  is  the  devdopment  of  tiie 
f astigium  of  the  vertex  into  a  distinct  acateangolate  li<»iilike  pfojec- 
tion  directed  forward  and  more  or  less  downward.  An  important 
secondary  sexual  character  is  furnished  by  the  dorsum  of  the  abdomen 
of  the  male,  which  is  CMiiamented  by  several  more  or  leas  elevated 
tubercles  or  bhmt  spines,  and  sometimes  with  a  few  conspicuous 
smooth  elevated  areas  (fig.  15).  The  unique  type  of  the  genus,  P. 
rhoadsi  of  Behn,  an  unique  male  from  Mexico,  has  scarcely  a  trace 
of  any  dorsal  roughness  and  the  young  stages  of  all  the  species,  even 
those  in  which  the  dorsal  armature  is  conspicuous  in  the  adult,  show 
few  or  no  dorsal  tubercles  or  elevations,  especially  in  the  earlier  instars. 

As  a  constant  character  in  this  genus,  so  far  as  known,  is  the  inner 
valves  of  the  ovipositor  being  fumjshed  apicaDy  beneath  with  more 
or  less  rounded  triangular  serrations  only,  sometimes  scarcely  m<M« 
than  imdulations,  and  without  an  apical  hook.  In  Ckfuihoj^ilus  the 
above  is  true  only  of  immature  specimens  and  of  a  portion  only  of  the 
species  in  the  adult  form,  the  rest  having  the  ovipositor  armed  be- 
neath with  several  more  or  less  slender  subapical  teeth  and  furnished 
at  the  tip  with  an  apical  hook. 

There  are  seven  species  now  referred  to  PTi8U>ceuih4>jiMlu8  and 
other  species  now  in  OeuthophUua  may  eventually  be  found  to  belong 
here.  But  in  this  connection  it  is  well  to  observe  carefully  the  f as- 
tigiimi  of  the  vertex,  the  dorsal  surface  of  the  abdomen  in  the  male 
and  the  ovipositor  of  adult  females.  If  the  vertex  is  smooth  or  fur- 
nished only  with  a  tubercle,  if  the  abdomen  of  the  male  is  smooth 
above,  or  if  the  inner  valves  of  the  ovipositor  of  the  adult  is  armed 
below  with  a  slender  subapical  tooth  or  furnished  with  an  apical  hook, 
then  the  specimen  is  a  Oey;(hophilu8.  But  if  the  vertex  is  developed 
into  a  hornlike  declivitous  projection,  the  abdomen  of  the  male  fur- 
nished above  with  tubercles  or  spines,  or,  usually,  if  the  ovipositor  of 
the  adult  female  is  imarmed  beneath  or  furnished  only  with  more  or 
less  rounded  serrations  or  undulations  and  without  an  apical  hook, 
then  the  specimen  is  a  PrisiocevMophUus. 

KEY  TO  THE  SPECIES  OF  PRisTooEUTHOPmLUs  (bosed  OH  the  moU). 

1.  Dorsal  surface  of  the  abdomen  inih  tubercles  or  spines  and  also  idlh  some  ele- 

vated  smooth  areas 2. 

Dorsal  surface  of  the  abdomen  without  elevated  smooth  areas 3. 

2.  Dorsal  surface  of  the  abdomen  tnth  numerous  rounded  tubercles  and  four  or 

five  iai^  elevated  smooth  areas,  none  of  which  are  more  than  one-half  as  hj^; 
as  broad;  cercias  in  figures  13  or  14 cefahis  ScUdder. 
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Dorsal  sur&tce  of  the  abdomen  with  numerous  stout  blunt  spines  and  four  ele- 
vated smooth  areas,  some  of  which  are  higher  than  broad  (fig.  15);  cerd  as  in 
figure  17 tuhemilatus  Caudell. 

3.  Cerci  as  in  figure  14 celatus  Scudder.  (nymph). 

Cerd  as  in  figure  17 cerealis,  new  spedes. 

Gerdnotasindther  of  the  above 4. 

4.  Posterior  femora  armed  beneath  on  the  outer  carina  with  distinct  spines,  or  shaped 

as  in  figure  20 6. 

Posterior  femora  armed  beneath  on  the  outer  carina  with  serrations  only,  the 
serrated  margin  often  terminating  apically  in  a  more  or  less  elongate  spineUke 
angle  (fig.  18),  never  as  in  figure  20 mamwratue  Behn* 

5.  Roughness  of  the  dorsal  sur&ice  of  the  abdomen  consisting  of  a  few  small  blunt 

tuberdes  situated  mostly  along  the  posterior  borders  of  the  segments  com- 
mencing with  the  second  or  third  from  the  base;  color  shining  dark  brown 

t mUebroeoi  Scudder. 

Boughness  of  the  dorsal  surface  of  the  abdomen  consisting  of  tuberdes  as  above 
but  present  on  all  the  segments  and  more  generaliy  distributed;  color  opaque 
yeUowish  brown pacifieae  Thomas- 

pmSTOCSUTHOPHILTFS  CSL4TUS  Scoddar. 

CeuihophUua  ceUUm  Scuddbb,  Proc.  Amer.  Acad.  Sd.  Arts,  vol.  30, 1894,  p.  48. 
CeuthopkUus  hemhawi  Scuddbb,  Proc.  Amer.  Acad.  Sd.  Arts,  vol.  30, 1804,  p.  97. 

Of  the  synonymy  of  henahawi  with  cdatas  there  is  no  doubt.  The 
somewhat  extensive  series  taken  by  the  writer  in  British  Columbia  in 

1903  and  recorded  as  henshawi  in  tihie  genus  

Marsa  contained  numbers  of  immature 
specimens  of  various  sizes,  some  of  the 
larger  of  which  agree  perfectly  with  the 
types  of  cdatuSf  a  fact  not  noticed  until 
recently.  It  is  unfortunate  that  the  name 
Tienshawi,  based  on  adult  material,  has  to  fall 
in  synonymy  under  that  of  cdataSj  based  on 
immature  specimens,  but  accepted  rules  of 
nomenclature  permit  no  other  course. 

In  this  species  the  vertical  cone  is  typical  fio.  ii.— PBinocmiHoranxTs  cila- 
(fig.  11)  and  the  dorsal  surface  of  the  abdo-  *^  ^*^'  showino  the  txm- 
men  of  the  immature  male  shows  but  a  few 

scattered  tubercles,  very  little  elevated  but  distinct,  but  m  the  adult 
male  these  tubercles  are  very  numerous  and  well  elevated  and  in 
addition  there  are  four  or  five  transverse,  smooth  elevated  areas 
about  half  as  high  as  thick;  in  the  full  grown  nymphs  these  elevated 
smooth  areas  are  sometimes  distinctly  present  but  never  conspicuous 
as  in  the  adult.  The  structure  of  the  cerci  of  the  immature  male 
differs  decidedly  from  that  of  the  adult;  in  the  adult  the  cerci  are 
scarcely  less  remarkable  in  form  than  those  of  cercaUs  and  tubercw- 
lata,  but  very  different.  The  cerci  of  the  adult  male  is  shown  at 
figure  13  and  that  of  the  nymph  at  figure  14.  The  posterior  femora 
is  ampliate  beneath  and  f lumshed  with  serrations  only,  the  termina- 
tion of  the  ampliation  sometimes  forming  a  spinelike  angle  (fig.  12). 
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In  addition  to  authentic  material  named  by  Scudder  from  Cali- 
fornia and  the  series  taken  by  the  writer  at  Kaslo,  British  Columbia, 
the  United  States  National  Museum  collection  contains  an  immature 


FlO.  12.— PBISTOCKUTHOPBILX78  CEIATU8.     HlRD  LBO  OV  ADULT  MALK. 

pair  from  Dimsmuir,  California,  collected  July  20,  1906,  by  Dyar  and 
Caudell  and  formerly  recorded  as  Marsa  pacijica, 

A  series  of  two  male  and  four  female  specimens  of  this  species  from 
the  Hebard  collection  are  labeled  ''Olendale,  Douglas  County,  Ore- 


FlO.  13.—PBI8TOGEUTHOFHILU8  CELATUB.    CXBCUS  OV  FlO.  14.— FBI8TOCEUTHOIHn.UB  CBLAfPBL    GDCDSOr 

ADULT  MALK.  OCMATUBB  ICALB  TTFK. 

gon;  altitude,  1,500  feet,  August  12,  1909."  These  were  taken  in  the 
Rogue  River  Moimtains  and  regarding  them  Mr.  Hebard,  the  col- 
ector,  writes  as  follows: 

Found  in  two  fir  stamps  imder  bark  and  in  the  large  holes  of  borers  in  the  sli^tly 
damp  decayed  portions  of  the  sapwood.  When  exposed  some  remained  motionlea 
while  others  sprang  wildly  about  and  then  as  suddenly  remained  perfectly  quiet 
Such  individuals  were  almost  impossible  to  follow  and  their  col<»ing  made  ihm 
almost  indlscemable  on  the  ground,  in  this  way  several  escaping. 

PRISTOCBXJTHOPHn«US  TUBERCULATUS  CmtdeO. 

Mana  tubereulaia  Oaudsll,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  34, 1908,  p.  79. 

This  species,  a  very  distinct  one,  has  not  been  referred  to  since  its 
original  description  in  the  genus  Marsa.    The  stnictm-e  of  the  cerci 


Digitized  by  VjOOQIC 


HO.  2130.     NORTH  AMERICA  RHAPHIDOPHORINAE--CAUDELL. 


678 


of  the  male  is  essentially  like  that  of  cercdlis,  described  and  figured 
"below  (fig.  17)«    The  dorsal  surface  of  the  abdomen  of  the  male  is 


FlO.  IS.—FBISTOCBUTHOFHILnS  TUBXBCUULTUB.     D0B8UM  OV  ABDOMXN  OF  ADULT  ICALB  TTPB. 

characteristic  in  armature,  being  fmnished  with  large  stout  spines 
and  four  conspicuous  smooth  elevated  areas,  some  of  which  are 
higher  than  broad  (fig.  15).    The  hind  femora  of  this  species  are  not 


Fio.  16.— Pbibtocsuihophiltts  tubebculatus.   Hun)  leo  or  maxjb  ttfb. 

distinctly  ampliate  beneath  as  in  ceUUus  but  armed  about  the  same 
as  in  that  species  (fig.  16). 

PRISTOCKUTHOPBILITS  CBRCAUS,  n«w  spedea. 

Description. — ^Head  with  the  frontal  horn  very  well  developed,  as 
characteristic  of  the  genus,  but  scarcely  as  long  and  acute  as  in  ceUUua 
(fig.  11);  antennae  not  very  long,  apparently  but  little  longer  than 
the  insect  itself.  Thoracic  segments  smooth  in  both  sexes.  Abdo- 
men of  the  female  smooth,  of  the  male  with  all  the  s^ments,  except 
one  or  two  of  the  terminal  retractile  ones,  densely  covered  above  on 
the. posterior  half  or  more  with  large  roimded  tubercles.  Legs  mod- 
erately stout;  hind  femora  unarmed  above  in  both  sexes  and  also 
beneath  in  the  female  except  for  a  few  very  minute  serrations,  mostly 
on  the  inner  margin;  in  the  male  the  hind  femora  are  armed  ventrally 
on  both  margins  with  several  distant  short  sharply  pointed  triangular 
serrations^  with  some  much  more  minute  ones  between  them,  and  one 
81022*— Proc.N.M.vol  49—15 43 
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large  spine  near  the  apex.  Cerci  of  the  adult  male  (fig.  17)  difiCTing 
from  all  other  described  species  except  tuberculatus  in  being  slightly 
compressed  basally  and  unsegmented  to  near  the  tip,  where  it  is  bent 
slightly  inward  and  latero-apically  depressed,  from  this  depression 
arising  a  distinctly  segmented  terminal  tapering  projection  consisting 
of  about  four  segments;  on  the  inner  surface  of  the  slightly  inwardly 
inclined  circus  proper,  at  the  apex  opposite  the  depression  from  which 
the  segmented  apical  portion  arises,  there  is  an  oval  elevated  area 
covered  with  short  pile;  the  cerci  of  the  immature  male  are  less  flat- 
tened than  in  the  adult,  distinctly  segment^ 
only  toward  the  apex  and  with  a  slight 
shoulder  at  the  point  where  the  extreme  modi- 
fication in  the  adult  is  located;  in  the  female 
the  cerci  are  simple,  cylindrical,  and  tapering, 
distinctly  segmented  apically.  Ovipositor 
heavy,  somewhat  longer  than  the  pronotum, 
the  ioner  valves  triangularly  serrate  apically 
beneath. 

Fio.  17.— pbistocbuthophilus       Color  brown  with  more  or  less  obscure  mot- 
CTBCALB.  CKBaoFADULTMAi.    tUugs  of  lighter  color;   ovipositor  uniformlj 

reddish  brown. 
Length,  pronotiun,  male  and  female,  3  mm. ;  fore  femora,  male  and 
female,  4  nmi.;  hind  femora,  male,  8.5  mm.,  female^  9  mm.;  ovi- 
positor, 5  mm. 

Hdotype  male. — Yellow  Bay,  Flat  Head  Lake,  Montana,  August  18, 
1913,  Charles  C.  Adams,  collector;  allotype,  same  data  as  holotype; 
paratype  a,  male,  h,  c,  females,  same  locality  as  type  but  date  August 
10;  (2,  e,  males,  Mount  Ramier,  Washington,  August  22, 1910,  at  Long 
Mire's  Springs,  elevation  7,200  feet;  /,  male,  g,  h,  i,  j,  t,  I,  m,  females, 
Mount  Hood,  Oregon,  August  18-20,  1910,  Cloud  Cap  trail,  altitude, 
6,000-7,000  feet,  Hebard  collector;  n,  male,  o,  p,  female,  Ashford, 
Oregon,  August,  1906,  Dyar  and  Caudell  collectors. 
The  above  material  is  distributed  as  follows: 
Holotype,  allotype  and  paratjrpes  c,  e,  2,  m,  n,  o,  p  in  United 
States  National  Museum,  Cat.  No.  18379;  a^  6  in  collection  of  the 
University  of  Illinois;  d/f,  g,  h,  i,  j,  Jc  in  collection  of  Morgan  Hebard 
in  Philadelphia. 

The  paratypic  material  shows  little  variation  in  structure  but  con- 
siderable in  size,  the  largest  specimens  having  a  pronotal  measure- 
ment of  3.75  mm.  in  the  male  and  4.6  mm.  in  the  female,  while  the 
posterior  femora  measure  9  mm.  in  length  in  the  male  and  11.5  in  the 
female. 

Regarding  paratypes/to  m,  from  Mount  Hood,  Oregon,  Mr.  Hebard, 
the  coUector,  writes  as  follows: 

In  heavy  conifef  forest  6,300  feet,  under  atones  and  bark,  many  njmpha  b«t  advNi 
scarce. 

Digitized  by  VjOOQIC 


Ka2180.      NORTH  AMERICA  RHAPHIDOPHORINAE—CAUDELL,  676 

He  adds  that  the  specimens  from  Long  Mires  Springs^  Washington, 
paratypes  d  and  e,  were  taken  in  dense  forest  above  the  hotel,  one 
under  a  bowlder  and  one  under  a  log. 

Mr.  Adams,  the  collector  of  the  types  of  this  species,  writes  that  all 
his  specimens  were  taken  in  woodland  areas.  Thus  it  appears  as  if 
this  insect  is  partial  to  deep  woodlands. 

The  ^gs  of  this  insect,  one  of  which  was  taken  from  paratype  6, 
are  2.5  mm.  in  length,  one-half  as  broad  as  long  and  of  a  uniformly 
yellowish  color. 

PRISTOCBUTHOPmLUS  MARMORATUS  Retan. 

Among  material  in  the  United  States  National  Museimx  determined 
by  Scudder  as  CeuOiopMlus  padjicus  Thomas  are  four  specimens — 
2  adult  males,  1  adult  female,  and  1  immature  female — ^which  belong 


FlO.  18.— PBDTOCEUTHOPHILXTS  MABMOBATU8.     HIND  LXO. 

to  this  species.  The  only  essential  variation  noticeable  in  this 
material  and  the  type  of  marmoratvs,  which  has  also  been  examined, 
18  the  size  of  the  toothlike  angle  terminating  the  lammellate  ventral 
edge  of  the  outer  margin  of  the  hind  femora  (fig.  18). 

PRISTOCEUTHOPHILnS  SALEBRGSUS  Scoddar. 

This  species  is  now  referred  to  the  present  genus  for  the  first  time. 
It  was  described  from  Washington,  and  there  is  a  specimen  referred  to 
this  species  in  the  collection  of  the  United  States  National  Museum 
from  San  Francisco,  California. 

This  insect  is  allied  to  P.  padficue  Thomas,  but  the  characters 
given  in  the  above  key  indicate  specific  differences. 

PRISTOCSUTHOPmLUS  PACIFICnS  ThomiAt. 

This  species  is  recorded  from  various  places  throughout  nearly  the 
whole  length  of  California  and  from  Nevada,  and  there  is  a  male 
specimen  referred  to  this  species  in  the  National  Museum  from  Ains- 
worth,  British  Columbia. 
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There  appears  to  be  an  unusual  diversity  of  structure  in  the 
posterior  limbs  of  the  males  of  this  species,  indicating  indeed  a  plu- 
rality of  species.    Some  males  seem  to  have  the  posterior  femora 


» 

Fia.  19.— FSmOCEUTHOPHILUS  PAOflCUB.     HDID  LKO  or  MAUE  TYR. 

unusually  broad  and  heavy  and  armed  with  a  single  large  tooth  and 
several  minute  serrations  on  both  ventral  margins,  as  in  the  type 
specimen  in  the  United  States  National  Museum  (fig.  19) ;  others  have 


i 

jnO.  'M. — rBISTOCKUTHOFHILTJS  PACDICUS.     UIlfD  LEO  OF  MALE  IK  THE  tXHTDDEB  OOLLBCHOOT. 

these  femora  heavy,  as  above,  but  armed  only  with  small  serrations 
(fig.  20).  A  single  male  in  the  Scudder  collection  is  the  only  one 
with  this  type  of  femora  seen,  and  it  may  prove  to  be  a  distinct  species. 

Genus  PHRIXOCNEMIS  Scudder. 

Phrixocnemis  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  vol.  30, 1894,  p.  102. 

In  this  genus,  the  salient  characters  of  which  are  set  forth  quite 
fully  in  the  generic  key,  there  are  10  species  here  included,  3  new 
species,  1  transferred  from  the  genus  CevihophUus,  2  from  UdeopsyUa, 
and  4  originally  described  in  this  genus,  including  P.  triumlenius 
Scudder,  the  designated  genotype. 
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The  forms  referred  to  Phrixocnemis  are,  for  the  most  part,  rather 
dosely  allied,  and  three  of  them — socorrensiaJhmciscanvSfBJidserrata — 
were  described  by  Mr.  Rehn  from  the  Snow  collection,  in  Kansas,  where 
the  types  are  deposited.  Aside  from  the  three  above-mentioned 
species,  the  types  of  all  our  forms  have  been  studied  and  the  following 
iDBy  drawn  up  for  their  separation: 

XBT  TO  THB   SPECIES  OF  rHBIZOCNBHIB. 

1.  Apical  two  dorsal  spun  of  the  posterior  tibiae  about  twice  as  long  as  the  tibial 

depths  and  separated  from  each  other  by  a  distance  scarcely  one-half  as  great  as 

the  length  of  one  of  them longispinosiUj  newspeciies. 

Apical  two  dorsal  spurs  of  the  posterior  tibiae  not  or  bnt  litde  longer  than  the  tibial 
depths  and  separated  from  each  other  by  a  distance  about  as  great  as,  or  greater 
than,  the  length  of  one  of  them  (fig.  22) 2. 

2.  T7px>er  outer  calcar  of  the  posterior  tibiae  apparently  one-half  or  more  longer  than 

the  tibial  depths,  by  actual  measurement  fully  twice  as  long. 

ohetuSf  new  species. 

Upi>er  outer  calcar  of  the  posterior  tibiae  apparently  not  or  barely  longer  than  the 

tibial  depths,  by  actual  measurement  sometimes  as  much  as  one  and  one-fourth 

as  long 3. 

3.  Posterior  tibiae  armed  beneath  with  a  single  median  spine  near  the  tip;  posterior 

femora  of  the  male  armed  beneath  with  one  or  more  distinct  spines  and  the 
corresponding  tibiae  decidedly  bowed. 

trueuUntua  Scudder.    (7  inhdbilii  Rehn.) 

Posterior  tibiae  armed  beneath  with  more  than  one  spine,  the  apical  two  situated 

one  on  each  side  of  the  median  line;  posterior  femora  of  the  male  armed  beneath 

with  serrations  or  tubercles  only  and  the  corresponding  tibiae  almost  or  quite 

straight 4. 

4.  Ventral  outer  calcar  of  the  posterior  tibiae  not  or  but  little  more  than  one-half  as 

laxge  in  general  bulk  as  the  median  one;  the  ventral  spurs  usuaUy  correspond- 
ingly small 5 . 

Ventral  outer  calcar  of  the  posterior  tibiae  larger,  in  adults  two-thirds  or  more  as 
large  in  general  bulk  as  the  median  one,  the  ventral  spurs  correspondingly 
larger vierecH  B/ehn. 

5.  Posterior  femora  of  the  niale  with  some  minute  blisterlike  tubercles  on  the  outer 

face  about  and  just  beyond  the  middle  and  below  the  median  line;  ventral  teeth 
on  the  outer  margin  of  the  hind  femora  of  the  male  bluntly  acute-conical. 

cregcnennSf  new  species. 

Posterior  femora  of  the  male  smooth  on  the  outer  face,  the  teeth  of  the  lower  outer 
margin  sharply  acute neomeriamuf  Thomas. 

Unplaced aocarrenna  B/ekai^Jhrnciseanus  Rehn,  and  serratus  Rehn. 

PHRIZOCIIBMIS  LONOISFINGSUS,  ntw  ■pedet. 

Description. — (Female,  the  male  unknown.)  Form  moderately 
robust.  Anterior  tibiae  miarmed  above,  armed  beneath  on  both 
margins  with  four  stout  movable  spurs  and  apically  on  each  side 
with  a  similar  spine  situated  laterally  and  near  the  dorsal  surface; 
middle  tibiae  armed  as  in  the  anterior  ones,  and  in  addition  armed 
above  with  three  pair  of  spines  similar  to  the  ventral  ones;  hind  tibiae 
aimed  beneath  on  the  median  line  with  a  couple  of  small  spines  on 
the  apical  third,  above  armed  with  five  spines  on  each  margin  and 
with  a  few  smaller  serrations  between  them,  the  last  dorsal  spur  on 
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the  inner  aide  longer  than  the  correBponding  dorsal  calcar  ^  and 
separated  from  the  proceeding  spur  by  a  distance  about  twice  its 
basal  width.  Fore  femora  imarmed  above,  beneath  armed  with  one 
or  two  minute  spines  on  each  side;  middle  femora  unarmed  above 
except  for  a  distinct  genicular  spine  on  the  hind  margin^  beneath 
armed  with  two  or  three  very  minute  spinules  on  each  margin;  pos- 
terior femora  stout,  about  three  times  as  long  as  the  greatest  width, 
abruptly  tapering  in  the  apical  third  to  near  the  tip,  the  upper  surface 
smooth,  no  raised  points,  the  lower  side  armed  on  each  margin  in  the 
apical  part  with  a  few  very  small  backwardly  directed,  mostly  dis- 
tantly separated,  serrations;  no  genicular  spines  on  the  hind  femora. 
Ovipositor  very  short,  about  as  long  as  the  pronotum,  gently 
upcurved,  the  teeth  of  the  inner  valves  long  and  sharp;  cerei  about 
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FlO.  21.— PHBIXOCNEMI8  LONGI8PINOSU8.     AOULT  mCALB. 

as  long  as  the  ovipositor,  expanding  to  the  middle  of  the  apical 
third  and  from  there  tapering  to  the  tip,  sparsely  covered  with  very 
long  and  exceedingly  fine  hairs. 

General  color  yellowish  with  the  sides  of  the  thorax  and  the  upper 
part  of  the  abdomen  and  head  blackish,  the  pronotum  and  mesonotum 
with  a  distinct  yellowish  dorsal  stripe. 

Length,  head  to  the  end  of  the  abdomen,  exclusive  of  the  ovipositor, 
12.5  mm.;  pronotum,  3.5  mm.;  fore  femora,  4  mm.;  hind  femora,  9 
mm.;  ovipositor,  3.5  mm,;  width,  pronotum  through  the  widest  part, 
4  mm.;  Mnd  femora  at  widest  point,  3.25  mm. 

Holotype. — ^Female,  Govan,  Washington,  August  24,  1911,  Mr. 
Hyslop  collector.  Type  hi  the  United  States  National  Museum,  Cat. 
No.  19461. 

The  above  insect  was  being  carried  away  by  a  predaceous  wasp, 
Larropsis  dohsana  Rohwer. 

In  the  long  dorsal  spurs  of  the  posterior  tibiae  ahd  in  the  lesser  dis- 
tance separating  the  two  apical  pair  this  species  approaches  some- 
what the  genus  RJuK^cnemis,, 

Figure  21  shows  the  holotype  of  this  species. 

1  This  ealcar  shows  some  signs  of  injury,  b«ing  more  abruptly  tapered  apically  than  the  othsn,  imd  thai 
may  really  be  longer  than  the  last  dorsal  spur,  or  equally  long  Only  the  left  hind  kg  is  present,  the  r%ht 
one  being  broken  off  and  lost. 
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